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Th«  Rascal  (B-dS)  Weapon  System  Is  an  air* 
borne  Instrument  of  combat  designed  "To  provide 
strategic  bomber  aircraft  with  an  increased cap^illty 
for  attacking  and  destroying  heavily  defended  strategic 
targets".*  Principal  elements  are:  (1)  the  B«63 
pilotless  bomber,  (2)  the  director  aircraft,  Q) 
support  equipment,  and  (4)  training  aids. 

The  B*63  is  a rocket*powered,  supersonic, 
air*to«surface  pilotless  parasite  bomber.  Weighing 
16,500  pounds,  it  carries  a 3000«pound  warhead  at 
speeds  in  excess  of  Mach  1.0,  wlthmaxlmumin  excess 
of  Mach  2.0.  It  has  a range  of  90  nautical  miles, 
and  an  accuracy,  based  on  7S*nautlcal*mUe  range,  so 
that  50  percent  of  the  pilotless  parasite  bozntwrs 
shall  have  a burst  strike  within  1500  feet  of  a vertical 
line  througli  the  target  and  within  plus  or  minus 
405  feet  M.S.L.  of  a predetermined  altitude.  Prin- 
cipal dimensions  of  the  B>63  are:  length,  32  feet; 
diameter,  4 feet,  and  maximum  horizontal  span,  17 
feet. 

A rocket  power  plant  using  white  fuming  nitric 
acid  and  gasoline  propellants  supplies  12,000  pounds 
thrust  (or  a short  period  to  accelerate  Uie  pilotless 
parasite  bomber  to  supersonic  velocity  during  Us 
climb  to  altitude.  For  the  remainder  of  the  flight,  a 
smaller  sustaining  thrust  of  4000  pounds  is  used  to 
maintain  supersonic  speeds. 


* "Military  Characteristics  for  a Pilotless  Parasite 
Bomber",  SAB-Sl-Bl,  14  December  1951,  Direc- 
torate of  Requirements  Hq.  USAF;  and  "Develop- 
ment Directive"  No.  0027- Al,  4 February  1952, 
ARDC. 


During  the  gyro-stablllted  midcourse  portion 
of  the  flight,  a range-computing  Inertial  guidance 
system  computes  the  distance  traveled  and  causes 
the  PPB  to  enter  the  termlxtal  dive  automatically. 
During  the  terminal  portion  of  the  flight,  a radar 
relay  and  command  system  enables  the  guidance 
operator  in  the  director  aircraft  to  send  course 
correction  signals  to  Insure  a strike  within  the 
required  accuracy. 

The  B-36  strategic  bomber  has  been  designated 
the  first  priority  director  aircraft,  followed  by  B-47 
and  B-52  bomber  aircraft  in  this  order.  For  the 
present,  only  B>35's  and  B-47's  will  be  considered. 
For  research  and  development  testing,  B-50's  will 
be  used  as  director  aircraft. 

In  a typical  mission,  the  director  aircraft, 
using  a standard  navlgatlon/bomblng  radar  system, 
proceeds  to  a pzedeterzulned  launch  point.  Imme- 
diately prior  to  launch,  information  regarding  air- 
craft velocity  and  range  to  target  is  fed  into  the  PPB 
and  serves  as  Inttlal  condition  data  for  its  non- 
emanating inertial  guidance  system.  The  missile 
is  under  control  of  this  gravity-referenced  system 
during  the  midcourse  phase  of  the  flight.  At  a pre- 
determined range  from  target,  the  missile's  inertial 
system  causes  it  to  assume  a 30*  terminal  dive. 
During  the  dive,  an  unattended  search  radar  in  the 
nose  of  the  missile  Ulumiuites  the  target,  and  the 
radar  return  is  relayed  from  the  missile  to  the 
director  aircraft  where  it  is  displayed  on  an  indicator. 
An  operator  tracks  the  missile's  flight  to  target,  and, 
by  sending  guidance  eommimds  to  the  missUe,  makes 
slight  corrections  to  the  dive  path  to  assure  a strike 
within  the  required  accuracy. 
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A.  Hisforical  Summary 


7h«  Raacal  prelect  was  initiated  by  the  Air 
Materiel  Coounandi  USAP,  on  29  ApiU  1940,  as  a 
study  program  lor  the  conception  of  a subsonic  air* 
tO'Surlace  pilotless  parasite  bomber  to  be  launched 
from  bombardment  aircraft.  This  program  was 
later  amended  to  Include  a supersonic  pilotless 
parasite  bomber;  eventually  the  subsonic  phase  was 
dropped. 

In  January  1948,  Project  MX*779  was  divided 
Into  two  concurrent  programs: 

MX-778A  (Shrike)  - Design,  develop- 
ment, and  fabrication  were  started  on  the 
Shrike  missile,  a supersonic  Rascal  test 
vehicle  with  a SO-mlle  range  and  load- 
carrybig  provisions  for  warheads  up  to 
2000  pounds. 

MX-776B  (Rascal)  - Work  Initiated  In 
1948  on  the  development  of  a radar-relay 
guidance  srhtme  lor  R*scal  was  con- 
tinued. A simulated  director  and  pilot- 
less parasite  bomber  flying  team,  uti- 
lizing two  B-17  aircraft,  was  equipped 
with  an  et^erimental  Rascal  guidance 
system.  Reflecting  the  test  results  from 
this  phase  of  the  program,  an  Improved 
system  for  Installation  In  a B-n/P'OO 
(simulating  a director  a-nd  missile  com- 
bination) aircraft  was  developed.  This 


system,  with  certain  refinements,  is  now 
being  flight-tested  in  XB-63  pUoUess 
parasite  bombers. 

In  the  Spring  of  1950,  Air  Materiel  Command 
authorized  Bell  Aircraft  to  proceed  with  the  detail 
designing  and  fabrication  of  missiles. 

The  Rascal/Shrike  program  was  subsequently 
accelerated  In  August  1950.  In  December  1951,  the 
Air  Force  announced  that  the  production  Rascal  PPB 
would  be  designated  the  B-83;  early  R & D missiles 
would  be  called  XB-63's. 

In  February  1952,  the  Rascal  program  was 
again  reoriented  to  attain  a B-83  for  use  by  the 
military  In  1955.  This  B-83  will  be  as  proposed  in 
the  Bell  Aircraft  feasibility  proposal,  dated  10  Jan- 
uary 1952,  and  shall  be  capable  of  being  launched 
from  a DB-38  airplane. 

Thu  MX-778  program  passed  a major  milestone 
in  September  1952  when  the  first  X3-83  pilotless 
parasite  bomber  was  released  from  a DB-50  director 
aircraft  to  fly  under  its  own  power.  In  January  1953, 
the  Shrike  flight-test  program,  which  Incluaed  31 
mlsstles,  was  successfully  completed.  The  experience 
gained  from  *Ms  program  Is  now  being  applied  to  the 
XB-83.  By  the  endof  1953,twogllde  and  four  powered 
XB-83's  had  been  launched;  the  last  had  full  guidance 
equipment. 
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SECRCT 


THE  FIRST  OBJECTIVE  OF  PROJECT  MX-776 
IS  A WEAPON  SYSTEM  CONSISTING  OF  A B-SS 
PILOTLESS  PARASITE  BOMBER  (PPB)  CARRIED 
AND  DLRECTED  BY  A DB-36  DIRECTORAIRCRAFT. 
THE  PPB  EMPLOYS  AN  INERTIAL  RANGE  COM« 
PUTER,  AN  X«BAND  TERMINAL  GUIDANCB  SYS- 
TEM, AND  ASSOCIATED  EQUIPMENT.  LATER  IN 
THE  PROGRAM  A DB-47  AIRCRAFT  WILL  BE  USED. 
EARLY  IN  1052,  A COMPLETELY  NONEMANATING 
GUIDANCB  SYSTEM  WAS  ESTABLISHED  AS  A BASIC 
ULTIMATE  REQUIREMENT  FOR  THE  PPB.  THIS 
REQUIREMENT  WILL  BE  SATISFIED  UNDER  LATER 
PROGRAM  OBJECTIVES.  A CHEMICAL  WARHEAD 
CAPABILITY  AND  AKu-BANDSEARCH  RADAR  WILL 
BE  DOVETAILED  INTO  THE  WEAPON  SYSTEM. 


Development  atuaies  are  under  way  In  an 
effort  to  simplify  the  XB-63  servopUot  system  by 
eliminating  the  roll-rate  gyro  from  the  roll  system 
and  the  g-llmiting  accelerometers  from  the  pitch  and 
yaw  systems. 

Environmental  testing  of  the  PPB  servo  mock- 
up  No.  2 has  been  completed  with  excellent  results. 
T.ho  tests  conducted  in  this  quarter  included  five- 
degree-of-freedom  computer  runs  at  temperatures  of 
and  higher.  The  feasibility  of  converting  this 
mock-up  to  conform  with  Model  S6F  missiles  is 
being  studied. 

Initial  temperature  and  vibration  testsonproto- 
type  series  ’’C”  servo  valves  have  indicated  that  it 
may  be  advantageous  to  replace  the  present  servo 
valves  with  the  series  "C"  valves.  These  valves 
feature  a Bell-designed  diaphragm  which  effectively 
Isolates  the  magnetic  circuit  from  the  flow  of  fluid 
from  the  nozzles,  thereby  eliminating  magnetic  dirt 
particles  that  ordinarily  cause  failures  In  flapper- 
type  valves. 

A Staff  Officer's  Orientation  course  on  Project 
MX-776  was  started.  Instruction  covered  the  opera- 
tion of  the  Weapon  System  and  component  parts. 
Classroom  Demonstrators  for  the  PPB  and  director 
aircraft  have  been  completed  and  are  being  used  in 
the  Orientation  Program.  This  program  began  at 
Bell  Aircraft  on  12  Ju';  1S)S4  and  will  continue  until 
22  October  1954.  Afte>-  this  date,  the  demonstrators 
will  be  used  by  the  Bell  Aircraft  Service  ard  Training 
Section  as  training  aids  in  the  Training  Program  at 
Lowry  and  Chanute  Air  Force  Bases.  Thebreadboard 


model  of  the  Bell-designed  Optical  Radar  SlmUator 
has  been  ured  to  demonstrate  the  "blowup"  of  the 
target  radar  picture  during  the  terminal  dive  of  the 
XB-63.  Procurement  specifications  for  this  unit, 
which  contains  computer-controlled  mapdrives, mov- 
able cursors,  and  a superior  optical  system,  ha/e 
been  completed  and  initial  negotiations  wlthaquallfled 
optical  subcontractor  have  taken  place. 

PhaseDof  a plastic  materials  study  was  started, 
comprising  the  investigation  and  design  of  the  aft 
wing  and  other  selected  portions  of  the  B-63  airframe 
from  fibrous  glass  laminated  plastic  materials. 

The  climatic  test  program  was  successfully 
completed  at  Eglin  Air  Force  Base.  In  this  program 
XB-63  No.  16  was  subjected  to  Rain,  Temperature, 
Humidity,  Salt  Spray,  Sand  and  Dust,  and  Solar 
Radiation  to  determine  the  environmental  limits  of 
Internal  components  of  the  XB-63  when  various  ex- 
terna) environments  were  Imposed.  The  primary 
objective  was  to  obtain  Information  to  be  used  in 
establishing  climatic  end  limits  for  qualification 
testing  missile  components.  The  secondary  purpose 
was  to  observe  missile  performance  under  extreme 
climatic  condition. 

Design  of  the  prototype,  Radar  Guidance  Opera- 
tor Trainer  ROOT,  (DB-47  version)  is  complete  except 
for  the  permanent-typo  shipping  crates.  Design  of  a 
DB-36  station  for  use  with  the  RGOT  hasbeen  started 
and  will  be  completed  in  time  to  allow  manufacture 
of  this  unit  by  August  1955  (initiation  of  guidance 
operator  training). 

Changes  in  telemetering  instrumentation  were 
made  on  all  of  the  remaining  Model  56B  PPE's 
through  No.  26.  These  changes  consisted  of  adding 
continuous  telemetering  channels  to  the  power  plant 
instrumentation  to  obtain  Information  on  chamber 
pressures,  fuel  pressures,  and  oxldlzer-pump  dis- 
charge pressures.  Provisions  were  also  made  to 
telemeter  rocket  firing,  and  turbine-arming  and 
firing-switch  actions.  To  provide  for  the  contir..:ou8- 
channel  telemetering  of  these  items,  some  of  the 
less  critical  data  were  removed  from  continuous 
channels  and  fed  to  a commutator.  Tlie  entire  four- 
charjiel  telemetering  system  scheduled  to  be  used  in 
PPB’9  46  through  64  has  been  reviewed  to  conform 
with  changes  in  flight  planning.  Telemetering  of  the 
warhead  fuzing  system  ar,d  a monitoring  circuit  for 
the  Crystal  current  of  the  USR  were  added.  The 
matching  network  for  Instrumenting  the  PPB  for 
Impact  data  has  been  completed  and  the  initial 
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ins^A/UtioRs  have  been  accomplished.  This  wtli 
provide  tor  the  monitoring  o{  data  trom  the  MC~3()0 
tuzes  in  all  PPB's  equipped  with  the  le-cha.nnel  tele* 
metering  system. 

Design  revisions  are  nearly  complete  /or  the 
nose  and  a/t  body  0/  the  F-83C  airplane  ahich  will  be 
used  to  simulate  the  XB*63  in  /light.  An  analysis 
report  covering  the  ma^or  structural  changes  to  this 
aircraft  is  being  prepared  for  submittal  to  WADC 
during  (he  next  quarter. 

More  than  one^thousand  simulated  B*63  flights 
have  been  made  to  determine  the  combined  elfects  of 
midcourse  errorsi  terminal  guidance  errors,  and 
delayed  target  recognition  on  the  dispersion  of  ground 
burst  against  Ideal  point-targets.  The  resulting  data 
indicated  that  for  each  given  condition  of  weight, 
velocity,  and  target  recognition,  it  was  possible  to 
establish,  in  a horizontal  plane  at  80,000  feet,  an 
area  0/  terminal  dive  Initiations  wherein  the  mlss- 
dlstance  was  less  than  ISOO  feet. 

The  Boeing  Airplane  Company  has  completed 
(he  aerodynamic  and  compatibility  tests  utilizing 
DB’il,  serial  No.  and  a simulated  pilotless 

parasite  bomber.  On  3 September  1054,  the  06-47 
and  the  simulated  PPB  were  transferred  to  Edwards 
Air  Force  Base  where  extensive  flight  tests  are  to  be 
conducted.  Since  this  DB-47  is  structurally  equipped 
to  launch  PPB's  it  will  be  used  to  drop  the  simulated 
missile  after  the  Air  Force  flight  evaluation  is  com- 
plete. The  DB-47  is  scheduled  for  delivery  to  Boeing, 
Wichita,  early  in  January  1055  for  installation  of 
Kascal  guidance  equipment. 

The  first  set  of  Model  110  guidance  system 
components  fabricated  by  Bell  Aircraft  was  Installed 
by  Convalr  In  the  OB-36  director  airplane,  serial 
Ko.  51-5710.  The  second  set  of  Model  IIC  guidance 
components  was  installed  by  Boeing  in  the  OB-47 
airplane,  serial  No.  52-5220.  A set  of  Model  110 
components  was  delivered  to  Con>‘alr  late  in  July 
1954  for  Installation  in  the  second  DB-36,  serial 
No.  51-5706. 

Studies  to  Improve  the  performance  and  re- 
liability characteristics  of  the  Rascal  guidance  system 
have  met  moderate  success.  These  studies  include 
an  Indirect  bomb  damage  assessment  (IBOA),  a sta- 


bilized automatic  tracking  relay  antenna  system 
(SATKAS)  and  a high  power  unattended  search  radar 
<U5A)  system.  A preliminary  design  of  an  IBOA 
marker  unit  has  been  completed  and  is  readyfor  final 
packaging.  This  unit  will  provide  range  marks  on  a 
plan  position  indicator  to  determine  the  distance  of 
the  missile  from  the  target.  Fabrication  of  SATRAS 
prototypes  Ic  continuing  concurrently  with  the  flight 
evaluation  of  the  laboratory  model  of  the  stabilized 
version  of  the  relay  antenna  system.  Spectrum 
difficulties  during  high-power  operation  of  the  USR 
system  have  been  isolated.  The  pulse  transfermer  is 
being  redesigned  t^^  bterease  rise  time  of  the 
latlng  pulse  and  thereby  eliminate  this  difficulty. 

An  Approach  for  ccntroULng  the  temperature  of 
the  inertial  guidance  compartment  in  the  ultimate 
weapon  system  has  been  finalized.  Also  for  the 
ultimate  weapon  eystem,  initial-condition  data  for 
three  targets  can  be  set  Into  memory  circuits  be- 
fore take-olf,  thereby  allowing  an  operator  to  choose 
a target  during  the  prelaunch  period  by  adjusting  a 
selector  switch.  A three-axis  hydraulic  test  table 
for  evaluating  the  platform  of  the  multlaxis  inertial 
guidance  system  was  put  in  operation  In  all  three 
axes. 

Owing  (0  wtexplainable  power  plant  mallunciUms 
sidisequent  (0  (he  launching  of  PPB's  No.  1016  and 
1117,  these  mlsniles  became  Inoperative  sbc«tly  after 
1.6  seconds.  None  of  the  flight  objectives  were 
satisfied. 

A series  of  captive  flights  was  run  on  XB-63 
Nos.  19,  91,  22,  and  24.  These  tests  progressed  to  a 
point  where  operation  of  all  systems  waa  considered 
9»tlBi»ctorf.  Operation  of  PPB  No.  22  was  considered 
very  good  on  Its  first  captive  and  it  was  con- 
sidered ready  for  a launching.  PPB  Nos.  19  and  21 
t^re  modified  for  afree-drop  launch  configuration  and 
hot  firiiigs  were  scheduled  (or  early  October  1954. 

At  KADC,  a program  to  establish  compatibility 
between  Model  56P  miesUes  and  DB-36/OB-47 direc- 
tor aircraft  is  being  conducted.  Dothtypesof  aircraft 
and  PPB  No.  49,  to  be  used  in  (his  "mating"  program, 
were  delivered  to  HAOC.  Preliminary  InspectUr. 
work,  incorporation  of  service  kits,  and  functionai 
checks  have  been  made  on  director  alrcrait  and 
mtssUe  equipment. 
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STATUS  OP  XB-63%  30  SEPTEMBER  1954 


liOCK«UP  POWEH  PLANT 

MOCK«UP  AUTOPILOT  _ 

STATIC  TeST/SIMUtATeO  PPl 
CLIDE  TCST 

CHOC  TEST 

HICH»PBCSSUPt  P0WEP60  PLICHT 
IKTEWP.  TESTS/PP  ATTITUOt  TESTS 
HICH'PSCSSUPE  POWEPEO  FLICHT 
HICH-PPtSSUPE  fOWKtO 
cuioeo  FLICMT-KP  EWCIWE 
QOIOCO  FLIGHT  - HP  EWCINE 
STAC.  FLIGHT  -ACflOJET  PUMP  PP 


STAC.  FUCHT  -AEAOJCl 


FACTOCT  PCE-FLYAWAY  HAOC 

PAOOUCTtON  SYSTEMS  MODIFICATION  FLIGHT 
TEST«NG  IaWD  PETEST  I TESTING 

AT  AF  PLANT  SC  FON  POWEN  PLA^T  DCVELDPMENT 

A.  WHEATFIE^O  FON  SENVO  DEmOPMENT  ~~ 

MODIFIED  TO  SIMULATED  PPC  • FON  00*47 


I AP  PI  ' >C  FON  FOMEN  PUNT  TtSTf 


STAC  FLIGHT  "ACNOJET  POMP  PP 
GUIDED  FUCHT-AENOJCT  POMP  PR 
6UI0C0  FLIGMT«ACAOJET  PUMP  CP 
ENVtKONMENTAL  TEST  ANTICLg 
GUIDED  MGHT«AtlWCT  PUMPPP 
GUIOEO  FLIGHT"  CELL  PUMP  CP 
GUloeO  FLIGHT’  AENOiCT  PUMPPJ 
GUiOEO  FtIGHT*  AENOJET  PUMP  PP 
CUIOEO  FUGHT  ♦ ACflOJET  PUMP  PP 
CUID40  FUGHT»AENO.HT  PUMPPP 
GUIOEO  FLIGHT’AENOJET  PUMPPP 
GUIOEO  FLIGHT’AtWOJET  PUMP  PP 
GUIDED  flight ’AENQjiT  PUMPPP. 
GUIOEO FLIGHT^AEAOJET  PUMP  PP 
Ktf.CAHD  GNOUNO  TEST 
2 POINT  FUSE  QPQP 
2 POINT  FPEC  OHOP 
2 POINT  FREE  QNOP 
2 POINT  FNEE  QNOP 
2 POINT  FREE  OHQP 
2 POINT  FNiS  ^OP 
INTEPFEPEHCE  TtSTS/ FUGHT  TEST 
TECH  COMP.  TESTS/FLIGHT  TEST 
0C»SG/0C»47  CHECKOUT  AT  HACC 
FLIGHT  TEST 


IN  MODIFICATION 


I AT  HADC  FON  DC-SG/De<47  CAPTIVE  F/T 


..BE  X. 


■ f'.  ' 


“li 


C.  Facilities 


Various  facilities  are  operatSM  bv  Hell 
tbe  Rascal  Weapon  Syslem.  Principal  actlvuUM  *«a 

mt  'r  f"= 

njeM-tsatlbg  at  BeU  Alrcntt'a  Wheatfleld  Plan  nor 
Niagara  FaU.,  New  Vork;  rocket  eeSo.  aS  a-M 

(HomT  **  No.  Jg;  and  JkS 

JjlgM  teetlog  o[  the  Rascal  weapon  at  Holloinan  Air 
Development  Center,  New  Mejlcm 

g.  FACicrriEs  m the  Niagara  frontier 

In  S NUo«‘?"  ■“  SOI  Al'"**!  lecuiues 

in  tne  Niagara  Frontier  area  include: 

(1)  Design  and  manulacture  o(  Raseal  mlssUes. 

0)  fcslgn  ^ labrlcatlon  ol  edulpment  for,  and 
the  modlllcatlon  ol  RAD  and  trainer  alrcralt, 

« gtHdanee  eTilpment 
/or  operational  director  alrcra/t. 

e'SJ’pment"  o'  «™“«>  -"PPOrt 


Figure  I.  Bell  Alrcralt  Plant  at  Wheal/leld,  Now  York 

- 3 E L licmoitTtoa 


(S)  Design  and  labrlcaUon  ot  training  aids, 
d 

^ a.  Wheaifield  Plant 

r — — — 

1 York  n‘gnr^"  *'  W-ootHeld,  New 

. **  la  the  nervewcenter  of  the  my 

^ Flant  with  its  engineering  and  manu- 

lacturlng  aunUlarlee  /uUlUs  thTrem^.^.,.  . 
^th  developing  and  producing  unlu^  the  Rase^ 

!**  ]“*'*'*  FaUe  Municipal  Airport 
dMled.  'ievelopment  tllght-testlng  I.  St- 

at  lhe'm«‘m?ia“”lJ  !"'*  ‘‘‘''•‘uPW"!  Is  centered 

located  JrumentlSn  ^0.."”"“ 

!>•  Air  Force  Plant  No.  M 

Air  Force  Plant  Ho.  S8,  a major  testing  /acUltv 
operated  by  Bell  Alrcra/t,  I.  located  appISitely 
test  ““,"«««'s  Wlieat/leld  PIa5!Thta 

fast  are^  formerly  used  for  the  minufacture  and 
storage  of  TNT  during  World  War  □ is  imm  tn* 
te^M,  pHoUes.  parasite  bom^;.,  riSe^ 
58^?r'.h  ,?  '»«'•  The  plant  consStso/ 

raure'd concrete  Igloos,  test  ceUe,  ol/lcee, 
«Urc-d  eldt-^,  sur/aced  roede,  power  lines.  iM 
‘"•'•I'ollons-  It  enlsts  chlelly  to? 
1^  production  acceptance  testing  ol  JCB-gJ  power 

Pop'oteT^e’enS”  "iSr’^? 

vines  construction  actl- 

M it  . completed  at  AF  Plant  No. 

S8  In  support  0/  Project  MX>17g. 

tsnk  “'it'“»“»-““-«sllonreservolr 

ir^-iSerK 

Je^^t^tw^airrd:  ^ 

A,  ^ ^ ^ ^ soo.gpm  pumps 

already  ..stalled.  The  revised  water  dlsIrlhuUM 
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9ye*‘'tr  provides  loops  In  the  water  lines  so  that 
prfiisjre  losses  are  decreased.  In  emergencies, 
the  loop»  will  allow  sections  of  the  line  to  be  shut  off 
without  rifectlng  supply  to  other  test  cells. 

An  addition  to  teat  cell  E«3,  Figure  3,  is  under 
construction.  A new  observation  and  control  room 
with  an  additional  cell  for  thrust  chamber  firing  wlU 
double  the  testing  eafwelty  of  thl..  area. 

A new  quonset  cell  Is  being  erected  at  the  E-? 
test  area  as  shown  In  Figure  4.  This  celt  will  be 
used  for  development  testing  and  evaluating  the  Belt* 
designed  turbine  pump  for  XB'03  missiles. 

Contracts  have  been  awarded  and  work  will  soon 
be  started  on  a 34.S<kv  electrical  substation.  This 
substation  will  provide  a more  complete  distribution 
and  balance  of  electrical  power  In  the  test  area. 

Contracts  have  also  been  awarded  for  con> 
structlng  additional  tankage  and  pumping  facilities 
for  the  acid  storage  area.  This  will  double  the  present 
acid  storage  facilities. 

Drawings  are  80  percent  complete  for  the  100> 
bottle  central  nitrogen  storage  system,  Includingplping 
necessary  to  carry  nitrogen  from  ths  main  cascade 
to  each  of  the  test  cells.  This  system  will  ensure  an 
adequate  supply  of  nitrogen  at  each  test  unit.  Ihe 
nitrogen  bottles  have  already  been  delivered  for  this 
new  storage  system. 


3.  HOLLOMAN  Am  DEVELOPMENT  CENTER 

Final  flight  testing  of  the  Rascal  is  being 

conducted  at  Holloman  Air  Development  Center 
(HADC),  New  Mexico.  Captive  flights  of  pilotless 
parasite  bombers,  guidance  testing  and  evaluation 
with  DB>50  and  EF-80  aircraft,  and  flights  to  famil* 
larize  Air  Force  personnel  with  varlousaspectsof  the 
weapon  system  are  also  conducted  here. 


Figure  3.  Addition  at  Test  Cell  E-3,  AT  Plant  No.  38 


Figure  2.  New  Reservoir  Tank,  AF  Plant  No.  38 


Figure  4.  New  Quonset  Hut  »t  £•>?  Test  Area, 
AF  Plant  No.  38 


-B  E CORHSIIIOI 


Laboratory,  shop,  warshouss,  and  missile  assem- 
bling and  servicing  facilities  are  available  at  HADC. 
Aslcanla  cinetheodolites  and  a mobile  relay  tele- 
metering station  are  installed  for  fn-tlight  Instrumen- 
tation coverage.  Instrumentation  data  from  scheduled 
test  flights  are  reduced  and  forwartM  todevelopment 
groups  at  the  Wheatfield  Plant  so  that  pertinent  data 
which  may  affect  desl^,  performance,  reliability, 
and  safety  ot  the  weapon  system  are  integrated  into 
the  development  program. 

To  permit  the  testing  of  four  XB-63*s  per  month, 
18  test  positions  Stations)  are  required.  Of  the  six 
fixed  test  positions  planned  for  HAOC,  five  are  in- 
stalled and  In  use.  Installation  of  the  sixth  station  is 
under  way.  Tha  R&D  mobile  checkout  unit,  located 
opposite  Station  "J"  in  the  main  laboratory,  la  being 


used  to  check  out  XB-63  No.  48  during  Phase  n of  the 
Interference  Test  Program. 

Facilities  for  the  K-system  bench  test  set  in  the 
main  laboratory  area  have  been  completed  and  are  in 
use. 

The  facilities  required  at  HADC  by  Convair  and 
Boeing  for  their  portion  of  Project  MX-776  have  been 
com^'leted. 

To  augment  the  storage  facilities  In  Building  823, 
an  additional  4800  square  feet  of  area  has  been 
allocated  to  Bell  Aircraft  by  the  Air  Force.  With  the 
installation  of  bins  and  cribs  to  facilitate  systematic 
storage  of  parts,  work  at  this  new  area  Is  now 
complete. 
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D E V E LO 


PROGRAM 


A.  Servo 


Following  eirlir  denlgn  •todieo  tlal 
onporlence  (pln«l  liom  «'• 
tm  dovelopmenl  ol  the  MtopUot  njstoo  tor JM 
B-M  PPB  wao  pot  on  » lull-ncalo  tanln  In 
iMl  In  September  ot  that  aame  year,  thelw 
XB*63  PPB  wa*  delivered  to  HADC  lor  tll^t  te6Un$* 

The  Ilrst  autopUot  eyateme  for  XB-63'8  0307, 
0409,  and  0510  were  very  similar  to  ^ 

M«Jel  59  Shrike  mlselles.  Th« 

fM  aube*auent  XBw«3'e,  however,  showedaslgnUlcant 

£«‘«Vr  complonlt;.  whon  noel.  tnpnOUllle.  » 
MMlorntlon  lUnlllne. 
nubuiatlon,  and  alutud.  oonWl  weto 
features  are  Included  In  the  basic  model  B " 
configurations  that  Include  PPB’sNos.l^roughW. 
The  model 'T'  configuration,  40  through 78, Ufurther 
I^UWlo.cconio.odnt,tl«.Wo-.nl.ln«t^ 
aneA  Avstem  that  was  designed  to  meet  the  re<p»lre 
menln  'ot  the  OtjJocllven  t and  n Woapon  Sjctomn. 

♦ B-«3  Obletllvo  I Weapon  Syalom  conalatiot  MS 
pUoUena  paranlle  bombora 
emanntlnj  mldcourno  and  emanating  ter 

mlnal  gvildnnco,  atomic  warhead,  and  DB-47atector 

aircraft;  Objective  n ulUlaea  DB-Sb  director  »lr- 
crafte 


With  the  development  of  this  basic  autopUot  system, 

malor  emphasis  has  been  shifted  to  meansofslmplily- 

K pSt,  improving 

undeelreble  deelgr.  charecterlatlca. 

well  under  wey  end  proceeding  aetlnactorUy.  Cw- 

cnirent  with  nnlcpUot  development,  n 

mlnal  guidance  control  etudlei  were 

Oieee  Snlrlbuted 

ol  Oio  nulopUot  eyetera.  Tbeeo 

concerned  wtlh  deelgn 

ac(iuUtUon  capabUltlca  ol  U«  PPB  under  extremely 
adverse  condltlonse 

The  two  mein  eervo  aytteme  of  the  B-dS  are  the 
neivopUot  and  the  antenna  mabUlaallon  ayatema. 

Ttoee'aystema  utlllie  electronic  amplUlert,  an  ail- 

muth  computer,  potentlometerr,  hydraulic  valv^ 
aSwtore,  a .!»gle-axla  eUblll^ 
aieoclated  hydraulic  plumbing  and  electrical  wiring. 
The  power  eupply  U common  to  both  ayetema. 

The  eervopUol  eUbUlaei  the  B-»S  ^t  its  ttaee 
axes;  longitudinal  (roll),  lateral  (pitch),  and  vertlcU 
(yaw).  The  roll  ayatem  malntalna  the  lateral 
the  PPB  horleontal  throughout  M lllght. 
oorfons  ot  the  flight,  the  pitch  and  yaw  ayateM  are 
So, rammed^  r«.lve  radar-relay 
Action  0,  Guidance)  which  direct  the  PPB  to  the 
Urget. 
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The  suitenM  stabUlzallon  system 

about  the  roU  suds  only  »lth  resect  " 

hortson  (since  the  search  antenna  Is  ftaed  to  the  a^- 
Irame,  the  roU  servo  maintains  It  In  a 
postuon);  (a)  matntalns  the  routing  search  Mteim 
« a constant  angular  velocity  Ln  space.  (3)  orients 
file  rSay  antemi  In  pttch  so  that  lU  major  lobe  is 
directed  toward  the  director  aircraft. 

The  program  to  evaluate  materials  for  protective 

coating  of  electronic  circuitry  i 

The  resulU  of  this  a 

sUlcone  phenolic  resin  (Do«  Corning  XH37«  Is  a 

suitable  coating  (of  tart  w 

smeone  rubber  (Dow  Corning  RTU  Silastic  X-5302-e) 
r resin  (ShsU  EPOS  826)  are  sulUbl. 

materUts  for  potting  purposes. 

Evaluation  tesU  have  been  completed  on  a power 
suDOW  which  was  modified  (or  hlgh-altltude  opera- 
ZV  Thrunlt  w.-  testml  .ucc.srfull,  up 
sunilstwl  tdUtwi.  of  80.000  feet.  Test  results  In^ 
cate  that  the  changes  will  prevent  voltage 
at  the  altitudes  In  which  the  component  must  operate. 

Progress  on  the  Inertial  OuldincoSystem.  Iormerly 
presented  here.  U reported  In  Section  C.  Guidance. 


2.  SERVOPILOT  SYSTEM 


Development  studies,  ‘""'t  ““Si" 

Uons.  mid  fabrication  of  “?f,mnmfu» 

.(pilpment  are  mv^U 

„Ic"ia!!toZoform  with  circuitry  chants.  Thu 
step  eliminates  the  necessity  '•*"‘'*1?* 'Zi 
B*w  brsadbeord  modeU.  Th*  major  objective* 

S'tS;  XjlsSTprogrmn  «. 

tK*  pAiiwrate  *?ro  from  the  roU  •y*t*m  and  w f 
limiting  accelerometers  from  the  Pj?'''  ^ ^ 
ZlZ  Packaging  problem,  of  standardising  ^ 

Progress  on  the  Individual  control  ayitem*  I*  a* 
follow*: 

RoU  System  - A system  ha.  teen 
does  Mt  include  a 

from  a »tablUty  and  performance  point  cd  view. 

t”u  net^  1*  •’J™***  ■“  •“ 

XB-63*^rame  to  determine  the  effects  of  me- 
chanical and  electrical  Intercoupling. 


Pitch  and  Yaw  Systems  - Redesign  work  on  the 
Pitch  and  yaw  systems  has  lemporarUy  been  post- 
poned. ItUplannedlo  resume  these  studlesMter  re- 
design on  the  roU  system  has  been  completed. 

The  circuit  design 

lor  mulllaxle  platform  application  (see  8“^“  “• 

p.  24).  has  been  completed.  Present  plans  caU  (or  the 
buUdlng  of  three  prototype  units)  one  for  "« 
mStlaL  pUtform  and  the  other  unite  for 
purposes.  SUlcon  tranaUtors  have 
evaluation  of  these  unite.  In  ttie  preamplUlcr  <>eelgn, 

U planned.  The  use  of  transUtors  1»  »thM  parts  of 
the  Ra*c*l  program  I*  al*o  being  con*ldered. 

starting  with  PPB  No.  75.  the  pRcJ' and  yaw 
command  moduUtors  were  to  be  repUced 

mend  servos.  The  primary  reason  for  chooslngco^ 

mZ  servo,  was  to  provide  a drift-free  memory 
function  in  the  command  loop,  '“'j! 

developments  have  slgnlflcmitty  Improved  components 
avaUable  for  the  memory  circuit  In  the 
package  (see  BMPR  No.  S7.  p.  22).  Tto  “e  “f  ^se 
components  has  produced  a system  which  ^ a**^ 
factory.  Plans  lor  using  the  more  a***"**’? 
sVrvo  destgn  have,  therefore,  been  '““‘J'ljZl! 
improved  version  of  the  present 
wlU  be  incorporated  In  No.  75  and  subsequent  PPB  a. 

During  this  quarter,  two  '"'‘.f 

oUoUess  parwtle  bomber  mock-up  No.  03  gave  m- 
mU«1  reSIuis.  These  tests 

(rsedom  computer  runs  at  temperatures  of  *160  F or 

ion?o  to 

Cflne  the  feaslbUlty  'wf 

to  conform  with  U»  conllguraUon  of  Model  Mr 

mU*U**a 

Uie  use  of  the  clrcuUUon  sequencer.  Evaluations  are 
now  being  made. 

An  alUtude  control  system  for  No.  48  and  si^e- 
quent  PPB's  has  been  completed 
Principal  dllflculUes  that  were  overcome  l“'udedtM 
effect  vlbraUon  on  the  output  of  the 
controller,  from  a noise  ctandpolnt.  Md  Ihe  control 
f maneurerlng  g's  durJ4  the  translUon  from  clonb 
to  level  flight. 
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3.  ANTENNA  STA3IU2ATI0N  SYSTEMS  (Xa-e3) 

a.  Unattended  Search  Radar  CUSR)  Antenna 

Development  of  the  hydraulic  spln*drivesyatem 
for  the  antenna  of  the  USft  for  No.  f 5 and  subsequent 
PPB's  Is  proceeding  satisfactorily.  The  major  em> 
phasis,  at  the  present  time,  is  to  improve  the  sta- 
bility margin  of  this  system. 

Althoi^  redesign  of  the  Ku-band  system  has 
temporarily  been  postponed,  work  to  date  indicates 
that  redesigning  of  some  electro:iie  components  may 
be  necessary;  no  mechanical  or  hydraulic  modifica- 
tions are  needed,  Development  of  theKu-bandsystem 
will  be  resumed  after  X-band  development  has  becnt 
completed. 

b.  Antenna  Pitch  Stabilization  Systems 

A study  on  the  error  analysis  of  the  relay 
antenna  positioning  system  has  been  completed  and 
the  results  have  been  published.  A similar  report 
on  the  pitch  stabilisation  of  the  B-63  search  antenna 
will  be  completed  during  the  next  quarter. 

4.  SERVO  VALVES 

Prototypes  of  the  series  "C*  servo  valves  havebetn 
subjected  to  liir.!ted  temperature  and  vibration  tests 
and  then  used  In  several  "laboratory"  systems.  The 
results  of  both  tests  and  operations  indicate  that  It 
would  be  advantageous  to  replace  the  present  servo 
valves  with  the  series  "C  valves.  Although  these 
valves  are  intended  for  use  starting  with  airframe 
No.  12$,  it  now  appears  that  earlier  fli^t  testing  wUl 
be  possible.  At  the  present  time,  the  8V-$C,  SV-7C, 
SV-9C,  ard  SV-llC  valves  are  In  limited  production 
and  will  be  uaed  for  RLD  purposes. 

Shown  In  Figure  5 is  an  8V-6C  valve  which  Is  the 
same  In  size  and  appearance  as  the  8V-9C.  Figure 
0 Is  a schematic  croas-section  of  a"C" valve  showing 
the  method  of  construction.  Note  the  application  of  the 
diaphragm  In  the  first  strge.  This  dUi^agm  initially 
developed  by  Bell  Aircraft  for  the  commercial  a^t- 
cation  of  9«rvo  valves,  effectively  isolates  themagnetlc 
circuit  from  the  Row  of  Ruld  from  the  nozzles.  In 
this  manner,  magnetic  dirt  particles,  a cause  cf 
failure  In  flaj^r-type  valves,  ere  eliminated.  Other 
features  are  the  all-steel  spool,  the  Insert,  the  spring 
and  spacing  adjuster  assembly,  and  the  floating  fit  of 
the  insert  in  the  aluminum  alloy  body,  all  of  which 
are  designed  to  minimize  changes  In  valve  charac- 
teristics brought  aboct  by  changes  In  operating 
temperaturea.  Typical  Row  characteristics  and 
frequency  response  curves  for  the  SV-9C  valve  are 
shown  In  Figures  7 and  8. 


Figure  5.  SV-6C  Servo  Vaive 


$.  TERMINAL  GUIDANCB  CONTROL 

A second  report  o.*}  terminal  pddacee  et^cs  hae 
been  completed.  This  rsport  ouULnst  the  uce  of 
navigation  teehnlquss  in  the  terminal  guidance  iNiMe 
of  the  B-83  weaponsystem.  Presenttermlnalgui^ce 
studies  Incltide  the  evaluation  of  deelf)  changes  which 
can  further  Increase  the  target  acquisition  capabllitlee 
of  thC'  D-63. 

e.  AUTOPILOT  FOR  OBJECTIVE  V* 

Preliminary  planning  of  the  autopilot  for  the 
Objective  V B-8S  Weapon  System  has  been  completed 


* ObjecUvo  V is  1 complsts  B-A3  Wsapon  Systsm 
Incorporating  a completsly  noaemanating  guldanes 
system. 
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and  analogue  computer  studies  on  the  integration  ol 
the  multiaxis  inertial  guidance  a^idservopilotsystems 
are  continuing.  Computer  studies  are  currently  aimed 
at  a more  complete  evaluation  ol  the  caoabiUtles  of  the 
proposed  system  and  its  tie>in  with  certain  naviga> 
tional  aids.  Autopilot  component  development  work 
and  detailed  system  design  will  be  started  In  the  next 
quarter. 


7.  ANTENNA  SERVOS 

Testing  has  been  completed  on  the  mock*up  of  the 
antenna  stabillaation  system  for  tlte  F>8dC/slmulated 
PPB.  Installation  of  servo  components  intheairplane 
is  expected^  to  take  place  early  in  the  next  quarter. 
Some  mlTAr  design  changes  were  made  based  on 
preliminary  test  results. 


Figure  8.  Scnematlc  Cross-Section  of  "C”  Valve 
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Figure  7.  Typical  Flow  CharaeterUtlcs,  SV-9C  Valve 
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Figure  8.  Frequency  Response  Curves,  SV-9C  Valve 
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ROCKET  ENOiNE 


1.  DESCRIPTION  OF  TIIE  XB-C3  POWER  PLANT 

The  XB*63  it  propelled  to  Us  target  by  a liquid 
bipropellant  rocket  power  plant  which  feature*  two 
level*  of  operation:  the  first  1*  a boost  phase  of 
12,000  pounds  thrust  to  accelerate  the  PPB  to  super- 
sonic speeds  quickly,  and  the  second  Isa  cruise  phase 
of  4000  poun^  thrust  to  maintain  the  supersonic 
speed  reached  during  the  boost  phase.  These  two 
l^tases  of  power  plant  opsratlon  are  obtained  from 
three  Identical  thrust  chambers.  The  three  chamber* 
fire  simultaneously  during  the  boost  phase,  then  the 
two  outer  chambers  shut  down  and  the  middle  chamber 
continue*  to  fire  during  the  cruise  pnase. 

In  Its  present  conflg'iratler.,  each  chamber  is  rated 
at  4000  pounds  of  thrust  at  an  altitude  of  40,000  feet. 
The  nozzle  of  each  chamber  is  designed  for  complete 
gas  expansion  at  12,000  feet.  Specific  Impulse  1* 
approximately  241  «conds  at  design  altitude. 


The  rocket  engine  Is  the  principal  subassembly  of 
the  power  plant  and  conalets  of  three  thrust  chmnbers, 
a turbine  pump,  line*  and  fittings,  control  vaives,  and 
a mounting  bracket.  The  engine,  wslgUngOOOpounds, 
Is  fitted  atop  the  aft  wing  carry-through,  axal  Is  en- 
veloped by  a boattaU  fairing. 

White  fuming  nitric  acid  (WFNA oxidizer)  andavla- 
tlon  fuel  (JP-4)  are  the  propellants.  Ignition  1*  effected 
by  Introducing  a small  quantity  of  h/dnulne  Into  the 
thrust  chamber  with  the  oxidizer  to  form  ahypergolle 
(self-Ignltlng)  mixture.  Combustion  Is  maintained  ^ 
fuel  following  the  hydrazine. 

Propellants  sm  supplied  to  the  thrust  chambers  by 
a turbine  pump  driven  by  a gas  gensrator.  Th*  gas 
gen.rator  Is  a small  combustion  chamber  operating 
on  the  same  propellants  as  thoseusedbyths  missile's 
thrust  chambers.  In  addition  to  sattslylng  pr<^Uant 
flow  demands,  the  turbine  drives  the  alternator  which 
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suppU«s  electrical  power  for  the  varlctis  eubayeteme 
of  the  iQl«8lle»  and  a pump  which  prc/ldes  hydraulic 
preesurf  to  the  servo  system. 

The  propellants  are  contained  in  tanks  that  are 
integral  parts  of  tne  airframe.  Center-cf^gravlty 
control  Is  maintained  Isy  sectioning  the  Individual 
tanks  Into  compartmentSi  and  propellant  expulsion  Is 
accomplished  through  flexible  outlets.  Because  cd 
the  mixture  ratio  of  oxldlaer  to  fuel^  the  oxldlxer  and 
fuel  tanks  hold  615  and  295  gallons,  respectively. 
For  tank  pressurization  and  valve  actuation,  nitrogen 
gas  under  high  pressure  is  used.  The  gas  Is  stored 
In  tube  bundles  which  conform  le  the  Inner  circum- 
ference of  the  mlssUe,  thus  occupying  minimum 
space. 

2.  THRUST  CHAMBER  AKD  TURBINE  PUMP  IN- 
STALLATION 

a.  At  BeU  Aircraft  Corporation 

Before  rocket  engines  are  flight-tested,  flight 
approval  tests  are  conducted.  A formal  flight  ap- 
proval program  has  been  completed  on  the  XLR-67- 
BA-1  (65  L*  thrust  chambers  and  Aerojet  turbine 
pump)  rocket  engine.  This  Included  vibration  and 
environmental  tests.  One  phase,  the  flight  approval 
test  of  the  turbine-pump  sUrt  tank,  was  successfully 
ccm;i«t«d  at  Aerojet-General  Corporation.  A pre- 
liminary test  report  has  been  submitted  to  WADC. 

An  engine  of  the  XLR-67-BA-5  configuration 
was  used  to  teet  the  autocheck  system  (see  Section  C, 
Guidance)  which  has  been  designed  (or  the  Model  S6F 
missiles.  (The  -5  engine  Incorporates  75  L*  thrust 
chambers  a.*xl  an  Aerojet  turbine  pump.)  The  results 
Indicate  that  the  phase  of  the  autocheck  system  that 
automatically  sequences  the  power  plant  from  "tur- 
bine arm"  to  "turbine  fire"  le  aatlafactory.  The  -5 
engine  was  also  subjected  to  informal  environmental 
fll^t  approval  tests.  The  results  of  these  firings 
were  satisfactory. 

Testing  of  the  XLR-67-BA-7  rocket  engine 
(65  L*  thrust  chambers  and  Bell  Aircraft  turbine 
pump)  has  been  terminated.  The  reason  is  that  this 
engine,  which  «as  deelgnated  for  use  in  only  one 
missile,  would  have  required  a complete  acceptance 
and  fillet  approval  program  prior  to  the  final  flight 
test.  Although  the  cost  of  such  a program  for  Just 
one  nlssUe  appears  prohibitive,  thetestlngcompleted 
on  the  -7  eng^  is  applicable  almost  In  Its  entirety 
to  the  XLR-87-BA-9  rocket  engine  (75  L*  thrust 
chambers  and  Bell  Aircraft  turbine  pump),  and  hu 
also  contributed  materially  to  the  devel^ment  of  a 
hypergolle  (self-igniting)  starting  system  on  the  gas 
generator  package. 


The  first  -9  test  engine  has  been  assembled 
and  testing  will  be  smarted  eafly  In  the  next  quarter. 

A metal  mock-up  of  this  engine  was  reviewed  by  Air 
Force  personnel  during  a development  engineering 
Inspection. 

Various  thermocouple  units  and  a combustible 
gas  detector  manufactured  by  Mine  Safety  Appliance 
were  tested  to  determine  the  applicability  td  theae 
beat-  and  flre-detectlng  units.  As  a result  of  these 
tests,  an  Edison  continuous  cable  was  selected  be- 
cause of  Us  satisfactory  operation  and  ability  to 
cover  a larger  area  per  unit. 

Missile  No.  0914  was  flight-tested  on  22  June 
1954.  Satisfactory  operation  of  the  power  plant  was 
attained  for  158  seconds.  AUhou^  the  flight  became 
unstable  during  the  last  26  seconds  of  power  plant 
operation,  instability  had  no  noticeable  detrimental 
effects  on  engine  performance. 

Missile  No.  1016  was  launched  on  27  July  1954 
and  No.  1117  on  9 August  1954.  In  both  missiles  a 
malfunction  of  the  rocket  engine  occurred  approxi- 
mately 1.6  seconds  alter  the  lire  signal.  The  cause 
of  the  malfunction  Is  unknown;  however,  it  is  believed 
that  a spurious  electrical  signal  actuated  the  "mal- 
function" safety  system. 

In  an  effort  to  determine  the  cause  of  the 
malfunction,  XB-65  No.  21  was  returned  to  Air  Force 
Plant  No.  58  where  an  extensive  test  program  was 
performed.  Although  the  program  wm  Inconclusive 
in  determining  the  cause  of  the  malfunctions,  several 
oeclslons  were  made*. 

(1)  For  ffiorecompletetelemetereddata, certain 
rocket  engine  parameters  will  be  more 
thoroughly  Instrumented  and  continuously 
monitored  during  flight. 

(2)  The  safety  system  (or  the  throat  chambers 
will  be  removed  (or  flight  testing,  but  the 
safety  system  for  the  turbine  pump  will  be 
retained. 

(5)  Since  the  throat  chamber  safety  system  will 
be  removed,  launch  and  power  plant  opera- 
tion will  be  the  "lree*drcp  lanyard  launch". 
A timer  will  InltUte  throat  chamber  Ignition 
approximately  1.4  seconds  after  the  PPB 
leaves  the  launching  rack. 

b.  At  Aerolet-General 


An  Invwftlgatlon  on  pump  seals  was  undertaken 
at  Aerojet-General  to  determine  the  ameunt  of  leakage 
that  could  be  tolerated.  The  program  consUted  of 
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startlngturblne  pumps  In  which  leakage'  was  simulated 
by  introducing  certain  amounts  of  propellants  into  the 
turbine  case  housing,  tests  were  conducted  at  sea 
level  and  simulated  altitudes. 

The  Investigation  indicated  that  the  leakage  rate 
tolerable  was  two  cubic  centimeters  per  minute 
oxidizer,  and  zero  fuel  leakage.  Aerojet  is  making  an 
effort  to  reduce  oxidizer  leakage  to  an  amount  less 
than  two  cubic  centimeters  per  minute.  Two  methods 
are  being  tested:  one  involves  the  testing  of  a Kenna- 
metal«on>Kennametal  seal,  and  the  otherconcernsthe 
use  of  a double  oxidizer  seal. 

3.  COMPONENT  DEVELOPMENT 

a.  41XK)-Pound  Thrust  Chambers 

(1)  Injectors 

The  fabrication  and  testing  of  production* 
type  injectors  for  the  4000*pound*thrust  chambers 
was  continued.  Four  72*pair,  stainless  steel,  im- 
pinging showerhead  injectors  were  tested  and  ac- 
cepted for  assembly  Into  7$  L*  thrust  chambers. 

The  injector  program  during  this  quarter 
also  Included  tests  on  several  experimental  Injector 
configurations,  valve-ln-head  tests,  andtheevaluatlon 
of  annealing  effects  on  an  aluminum  Injector  after 
long-duration  runs. 

The  drilling  pattern  of  a sulnless  steel, 
72*palr,  impinging  showerhead  injector  was  modified 
to  obtain  the  same  propellant -stream  momenta  charac- 
teristics at  a mixture  ratio  of  4.9  as  are  normally 
obtained  with  the  standard  Injector  at  a mixture  ratio 
of  4.3.  This  modification  was  made  by  altering  the 
pressure  drops  throu^  the  propellant  orifices.  ^)er* 
atlon  of  the  Injector  was  satisfactory  and  a peak 
characteristic  e^aust  velocity  of  4990  ft/sec  was 
recorded  at  design  mixture  ratio.  Additional  evalua- 
tion firings  are  scheduled. 

Another  stainless  steel,  72-palr,  impinging 
showerhead  injector  was  fire-tested  in  this  quarter. 
This  configuration,  which  incorporates  counterbored 
oxidizer  orifices,  was  modified  to  Increase  the  pro- 
pellant distribution  across  the  face  by  rotating  the 
inner  propellant  streams  toward  the  centerline 
and  the  outer  streams  $*  away  from  the  centerline. 

The  performance  of  this  second  stainless 
steel  injector  was  satisfactory  except  that  a decrease 
of  1 percent  was  noted  as  compared  to  the  standard 
counterbored  injectors.  The  heat  rejection  rate  of 
the  nozzle  was  10  percent  lower  than  that  of  the 
standard  configuration. 


Three  new  aluminum  injectors  were  drilled 
to  conform  to  the  orifice  pattern  of  the  72-pair 
stainless  steel  injectors.  The  first  of  these  Injectors 
was  modified  to  give  a more  symmetrical  hydraulic 
flow  pattern  into  the  entrance  of  the  oxidizer  crillces. 
Flow  tests  with  water  showed  that  a more  symmetri- 
cal peripheral  flow  had  been  achieved,  although  a 
sli^t  misalignment  had  been  Induced  in  one-quarter 
of  the  oxidizer  jets.  On  fire  tests,  little  change  in 
performance  was  not«d,  however,  nozzle  burnout 
occurred  and  this  was  attributed  to  the  misalignment 
of  the  Impinging  streams. 

The  second  aluminum  injector  was  drilled 
to  conform  directly  with  the  configuration  of  the  72- 
palr  stainless  steel  Injector.  The  results  of  fire 
tests  Indicated  unsatisfactory  heat  rejection  rates 
for  the  nozzle.  This  was  attributed  to  a discrepancy 
In  the  counterborlng  operation. 

The  third  experimental  aluminum  injector 
was  then  fabricated  so  that  the  length  of  the  fuel 
orifices  was  75  percent  of  the  length  of  fuel  orifices 
In  the  standard,  stainless  steel  configuration.  Per- 
formance was  good  • a combustion  efficiency  of  97 
percent  was  obtained  at  rated  conditions.  However, 
the  nozzle  heat  rejection  rate  of  5 Btu/ln*-sec  at 
rated  conditions  was  higher  than  average 

An  aluminum  Injector,  specifically  heat- 
treated  to  the  51S-T5  condition  prior  to  testing, 
was  fired  In  full-duration  runs  to  determine  the 
extent  of  local  annealing  that  might  occur.  The 
first  290-second  run  resulted  In  a 13  percent  de- 
crease In  the  ultimate  tensile  strength  In  the  region 
of  the  fuel  orifice  exits;  no  decrease  in  strength  or 
hardness  was  observed  at  the  periphery  of  the  In- 
jector. Although  the  accumulated  time  of  firing  was 
extended  to  1000  seconds,  no  further  changes  were 
observed. 


A test  aluminum  Injector  was  utilized  to 
determine  the  strength  requirements  for  a test 
malfunction  shutdown  of  the  gas-actuated,  valve-ln- 
head.  On  bench  tests,  negligible  deformation  occurred 
after  100  cycles  of  operation.  However,  on  the  shut- 
down following  the  second  fire  test,  a material  failure 
occurred.  One  additional  cycle  following  MsfaUure 
caused  the  fuel  dome  to  separate  from  the  injector 
face.  The  failure  is  being  investigated. 

In  conjunction  with  the  aluminum  Inj-setor 
valve-ln-head  tests,  a steel  Injector  was  employed 
to  determine  the  approximate  (water-hammer)  surge 
pressures  resulting  from  fast  shutdown.  The  average 
peak  pressure  was  445  pel  above  the  fuel  Inlet  pres- 
sure; the  peak  value  existed  for  durations  up  to 
0.007  second.  No  measurable  deflection  or  elongation 
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of  the  steel  injector  vae  observed  m a reeult  <rf  these 
tests. 

A 75  L*  thrust  chamber  assembly  was  (Ire- 
tested  to  determine  its  performance  throughout  the 
temperature  range  of  -30*F  to  130*F.  As  shown  In 
Figure  9,  no  appreciable  variation  was  observed. 

An  axial  deflection  indicator,  utilizing  a 
strain  gage,  was  designed  for  the  purpose  of  deter- 
mining the  relationship  between  Injector  deformation 
and  performance.  Three  firings  were  made  with 
durations  up  to  60  seconds.  The  results  indicated 
approximately  a 0.007-inch  deformation  due  to  static 
chunber  pressure  loading,  and  an  additional  0.006- 
inch  thermal  deformation  at  the  end  of  60  seconds. 
This  latter  deformation  did  not  stabilize.  In  future 
tests,  a differential  transformer  deflection  transducer 
will  be  used  Instead  of  the  axial  deflection  indicator. 

(2)  Thrust  Chambers 

Fourteen  production  75  L*  thrust  chamber 
assemblies  were  acceptance-tested  during  this  quarter, 
bringing  the  total  to  25.  Only  one  unit  was  rejected. 
Also  in  this  quarter,  preliminary  fire  tests  were 
conducted  on  the  first  six  thrust  chamber  assemblies 
(62-470-020-1)  to  be  used  on  XB-65’s  Nos.  57,  59, 
62,  and  69. 

One  production-type  75  L*  chamber  was 
evaluated  to  determine  the  effect  of  eliminating  the 


2-S  ceramic  coating  from  its  interior.  Although 
similar  evaluations  had  been  comfaicted  on  another 
thrust  chamber,  the  test  was  repeated  on  a thrust 
chamber  which  incorporated  the  latest  designehanges 
and  was  assembled  by  the  latest  manufacturing 
techniques.  Only  one  fuU-duratlon  run  wascompleted 
without  leaks.  After  five  fuU-duratiem  firings,  the 
leakage  rate  became  excessive  (1.43  Ib/sec)  arid 
tests  were  discontinued.  (In  previous  tests  leakage 
oS  this  magnitude  was  attained  after  ordy  two  runs.) 
These  tests  indicate  that  t!ie  useful  life  of  this  thrust 
chamber  is  decreased  by  approximately  40  percent  if 
the  3-S  ceramic  coating  Is  not  used. 

The  evaluation  of  thrust  chamber  26-CP 
was  completed,  This  unit,  which  has  an  Increased 
throat  radius,  does  not  have  a coolant-tube  retalali^ 
wire  located  at  the  throat.  In  all,  ten  full-duration 
firings  were  completed.  As- was  observed  on  both 
the  production-type  and  other  CP-type  thrust  cham- 
bers, leakage  on  the  26-CP  increased  from  a rel- 
lUlvely  low  rate  to  an  excessive  rate  on  f!r.al  firing. 
The  performance  and  durability  of  26-CP  were  com- 
parable to  20-CP  and  24-CP  which  were  reported 
In  BMPR's  36  and  37,  respectively. 

Testing  was  completed  on  thrust  chamber 
36-CP.  Tbls  Is  the  first  unit  with  Nlcrobraze  applied 
to  the  convergent  and  throat  sections  o4  the  coolant 
tube  bundle.  The  dunbUltyofthlsthrustchamber  was 
approximately  equivalent  to  that  o(  the production-type 
75  L*  thrust  chambers.  However,  S6-CP  completed 
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Figure  9.  Performance  of  79L*  Tubular  Thrust  Chamber  Assembly 
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Mven  fulUduratlon  tests  with  no  leakage,  the  eighth 
tiring  produced  only  minor  leakage.  (NOTE;  Leakage 
usually  occurs  on  the  tlfth  or  sixth  tiring  on  the 
producilon-typj  units.)  The  ninth  and  final  run 
resulted  In  excessive  leakage.  While  a metallurgical 
e»mlnation  has  not  been  completed,  it  Is  assumed 
that  the  eventual  failure  was  a result  of  internal 
corrosion. 

Tests  were  conducted  on  a second  thrust 
chamber,  35-CP,  incorporating  Nicrobrased  throat 
and  convergent  sections.  TWs  unit  was  not  lined 
with  8-S  ceramic  coating.  Only  one  fuU-duratlon 
run  was  completed  without  leakage.  After  six  260- 
second  firings,  testing  was  discontinued  because  of 
excessive  leakage.  These  tests  indicate  further  the 
need  for  the  3-S  ceramic  coating. 


Two  additloial  firings  were  completed  on 
the  Al-Fin  thrust  chamber  11-AF,  making  a total  of 
nine  to  date.  At  approximately  25  seconds  after  the 
start  of  the  last  firing,  a burnout  occurred  through 
the  chamber  casting  in  the  area  where  the  coolant 
tabM  had  prevlcwsly  buckled.  On  examination,  the 
Al-Fln  bond  was  fojnd  broken  over  approximately 
75  percent  of  the  chamber's  surface.  Examination  c< 
^ Oiroat  revealed  several  smaU  leaks  which  were 
in  line  with  the  chamber  failure.  Sectioai  of  the 
coolant  tubes  at  the  chamber  and  throat  reglODs  were 
examined  for  carbide  precipitation  and  Internal  cor- 
rosion. As  was  noted  on  thrust  chamber  lO-AF 
carbide  preclplUMoo  on  the  11-AF  was  more  pre- 
dominant than  In  the  production-type  unit.  R i# 
Mlleved  that  the  ezeeeslve  precipitation  Is  a result 
of  the  manufacturing  process,  h icause  samples  of 
tubing  subjected  to  13W)*r  for  approximately  two 
mlxn.tes  exhibited  similar  carbide  precipitation.  (The 
1800  Fandthetwoffllnutescorrespondtothetempera- 
ture  and  time  requlredfor  the  Al-Fln bondingprocese.) 


Lvaluatlcn  of  another  Al-Fln  thrustr.iamber, 
12-AF,  without  3-8  ceramic  applied  to  the  coolant 
^bes,  was  completed  during  this  <iusrtsr.  Five  full- 
duration  firings  were  completed  without  lea^e,  but 
on  the  seventh  run,  several  tubes  in  the  chamber 
region  buckled  inward.  Nodlscrepancleswereevldent 
to  the  Injector  which  might  have  caused  the  tubec  to 
buckle  by  creating  a local,  hlgh-heat  rejection  area. 
The  el^  and  last  flrtogprodueednofurtherchamber 
(tomsge,  but  the  rats  of  leakage  at  the  throat  was 
e«esslve.  Sections  of  the  coolant  tubes  from  the 
12-AP  unit  will  bs  subjected  to  a metallurgical 
examination  to  determine  the  extent  of  Internal  corro- 
slon. 


The  series  of  tests  on  10-AF,  11-AF,  and 
12-AF  todleates  that  the  3-8  ceramic  had  no  effect 


M the  total  useful  life  of  the  Al-FIn  thrust  chambers. 

coolant-tube  buckling  did  not  occur  on  the 
lO-AF  u^t  that  had  3-8  ceramic  applied  to  us  to- 
lerior.  Additional  tests  wlU  be  conducted  on  Al-Fto 
****  ceramic.  Delivery  of  three 
additional  Al-Fto  thrust  chambers  is  expected  during 
the  neA  quarter.  The  vendor  hasmodifledthe  casting 
procedure  to  assure  a more  uniform  bond  between 
the  aluminum  casting  and  the  coolant  tubes. 

During  this  quarter,  emphasis  In  the  4000- 
pound  drilled  aluminum  thrust  chamber  program  was 
T P^^termtoatlon  of  thrust  chamber  durabUlty. 
Tests  cf  30  seconds  duration  were  also  conducted  at 
c*^****  pressure  extremes 
stipulated  to  the  specification  requirements.  Tb^se 
latter  tests  were  completed  without  mishap. 

Evaluations  were  conducted  with  two  thrust 
chambers.  Nos.  E-JS  and  B-IO,  each  cf  which  Incor- 
porated a different  design  refinement.  The  E-18 
assemWy  was  thoroughly  coated  with  a 0.010-toch 
8>**een  runs  were  conducted 
totaling  37  minutes.  A nostle  throat  burnout  occurred 
^rtog  the  last  run  which  necessitated  scrapping  the 

R?ft4  of  the 

R-164  aluminum  injector  indicated  definite  mis- 
wignment  to  the  Imptogement  pattern.  Sub^uent 
flro  tests  of  this  Injector  to  an  uncooled  thnist 
chamber  with  a water  cooled  unexpanded  nostle. 
wbstantiated  the  water  flow  (test  stand)  results! 
Severe  erosion  of  Ute  water  cooled  notsle  occurred 
at  the  same  location,  relative  to  the  Injector  face,  as 
toe  MriKwt  to  thrust  chamber  B-16.  The  Norton 
uumtoa  coating  which  had  been  Intact  to  the  throat  of 
E-18  prior  to  the  burnmit  run  was  badly  spalled  along 
toe  entire  periphery  of  toe  throat.  The  ftUure  3 
Nortc.,1  alumina  is,  perhaps,  due  more  to  faulty 
propellant  injector  rather  than  to  fatigue  and  toajm^ 
•hock.  Evaluation  of  the  alumina  coating  will  be 
cootlimed  on  thrust  chambers  sloUar  to  £-18. 

The  eecond  drilled  thruet  chamber  to  be 
ev^u^,  b-19,  was  slmUar  to  £-18,  except  that 
heli^  toeerte  are  ueed  to  the  coolant  paeeagee  of 
toe  throat  and  convergfnt  nossle.  The  combustion 
was  coated  with  Alumllte  Hardkote  toatead 
of  Norton  alumina.  This  thruet  chamber  now  hae  an 
accumulated  running  time  of  87  minutes,  including 
38  runs  with  maximum  stogls-nin  durations  apT 
Although  the  Alumllte 
Hardkote  disappeared  from  the  nossle  throat  after  a 
few  mtoutee  ofthrustchamberoperation,  the  aluminum 
w M toe  throat  rematoed  Intact  for  the  entire 
period. 

The  increased  cooling  margin  resulting 
from  toe  use  of  helical  Inserts,  when  combined  with 
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tiorton  alumina  coating  In  the  combustion  chamber 
and  nozzle  will  provide  the  hl^  degree  of  durability 
and  reliability  necessary  for  missile  application. 
Thrust  chambers  of  this  type  have  been  assembled 
and  are  now  being  prepared  for  tests. 


in  the  entrance  to  the  turbine  manuold.  The  manifold, 
the  gear  case,  and  two  gears  were  damaged.  To 
prevent  this  In  the  future,  the  sequence  cuniiol  box 
was  redesigned  to  eliminate  postfire  purge  when 
Ignltlm  does  not  occur. 


b.  Ibrbine  Pump 


c.  Propellant  Tanks  and  HighPressure  Gas  Storage 


The  turbine-pump  assembly  for  the  XB-63  rocket 
engine  Is  being  developed  to  supply  llquldpropellants, 
JP-4  and  WFNA,  to  the  thrust  chambers.  The  turbine 
pump  will  also  provide  hydraulic  and  electrical  power 
for  the  s^nro  and  electronic  components.  Thedrawlngs 
for  the  turt)lne  pump,  which  will  be  installed  in  No. 
75  and  subsequent  missiles,  have  been  released  tor 
manufacturing.  Four  of  the  first  20  production-type 
turbine-pump  assemblies  will  be  Installed  In  the  rocket 
crglnes  of  XB-63*s  Nos.  57,  Sd,  62,  and  68  to  demon- 
strate operation  of  the  power  ^ant  equipped  with  the 
Bell-Alrcraft-deslgned  unit. 

Prior  to  this  quarter,  88  runs  vere  made  at 
A.  F.  Plant  No.  38  on  turbine  p’Sp  assemblies  Nos. 
P-IT,  P-2T  and  P-4T.  In  a:.cord;Ace  with  turbine 
pump  model  specification  56-947-41d,  P-IT  andP-4T 
were  acceptance-tested  fer  Installation  Into  rocket 
engines.  During  the  acceponce  testing,  a minor 
difficulty  was  experienced  • a leakage  occurred  at 
the  gasket  seal  between  the  turbine  manifold  and  Its 
support.  It  was  found  that  the  gasket  was  too  stiff  to 
seal  the  hot  manifold  flange  wnlch  became  slightly 

i distorted  because  of  thedlfferentlalthermalexpanslon 

of  the  matlngparts.  ThlsdUflcultyhasbeen  eliminated 
by  using  a more  flexible  gasket  and  six  longer,  hlgh- 

I temperature  bolts  with  locknuts. 

* Turbine  pump  assembly  No.  P-2T  Is  being  used 

for  the  preliminary  qualification  test  program  which 
consists  of  1 water  spray  test,  27short-duratlontests 
of  two  minutes  each,  10  long-duration  tests  of  eight 
minutes  each,  2 short-duiatlon  tests  at  low  tempera- 
tur. , 2 short-duration  tests  at  hl^  temperature,  12 
malfunction  tests  using  specification  acid,  and  12 
malfunction  tests  wherein  acid  diluted  with  5 percent 
water  by  weight  is  used.  The  malfunction  part  of  the 
pr^ram  Is  to  determine  the  effect  on  the  c^ratlon 
vdien  a single  malfunction  Is  Introduced  at  various 
places  In  the  turbine  pump  assembly. 

To  date,  unit  No.  P-2T  has  completed  12 
malfunction  tests  with  the  specification  acid,  and  8 
malfunction  tests  with  diluted  acid,  5 percent  water 
by  weight.  In  the  ninth  test  with  diluted  acid,  a 40 
psig  fuel  start  reservoir  pressure  and  an  875  pslg 
oxidizer  start  reservoir  pressure  were  imposed  on 
the  system  • .a  nonlgnltlon  malfunction  occurred  at 
0.26  second.  At  approximately  0.57  second  during 
the  postflre  purge  period,  an  explosion  occurred 


Seven  sets  of  Type  347  stainless  steel  oxidizer 
tanks  and  CORTEN  fuel  for  XB-(>3'sthrou^No. 
64  were  received.  Two  were  of  the  large-cone  type 
with  flexible  outlets  and  five  Incorporated  the  small 
cone  with  flexible  outlets  for  Improved  expulsion 
efficiency. 

The  first  set  of  61S-T  aluminum  alloy  tanks 
with  lergo  cones  and  flexible  outlets,  scheduled  for 
installation  in  XB-83'8  65  through  74,  is  expected 
early  In  October. 

The  receipt  of  two  sets  of  618-T  aluminum 
alloy  test  tanks  completed  be  outstanding  orders 
for  test  tanks  of  the  large-cone  type.  A set  cA  618-T 
aluminum  test  tank*  has  already  been  satlbfactorlly 
fatigue-  and  burst-i.sted.  The  remairXeg  test  tanks 
will  be  used  In  the  ’'static  test"  PPB  to  test  the  de- 
sign for  XB-63's  65  throujA  74. 

Bladder-expulslon-type  test  tanks  will  be  used 
to  test  bladder  compatibility  with  the  propellents  at 
specification  condltlonsandto  prove  their  adaptability 
to  the  XB-63. 

The  first  set  of  618- T,  bladder-expulslon-type 
test  taxdcs  was  received.  The  fuel  tank  was  bjrst- 
tested  and  the  oxidizer  tank  was  fatigue-tested;  both 
tests  were  satisfactory. 

An  extensive  test  program  was  undertaken  to 
determine  the  durability  of  the  teflon  bellows  used  in 
the  flexible  outlet  tube  of  the  tank.  In  addition,  a few 
tests  were  conducted  to  prove  the  over-all  design. 
A test  rig,  designed  to  permit  the  required  34.25* 
deflection  of  the  flexlblq  tube  assembly,  was  rotated 
at  the  rate  of  one  revolution  per  second.  Following 
500  cycles  with  the  rig  empty,  WFNA  was  loaded 
Into  the  drum.  After  a 200-hour  soaking  period,  the 
rig  was  rotated  for  1000  cycles.  Since  no  visible 
effects  were  found,  it  was  concluded  that  the  bellowu 
and  glmbal  are  satisfactory  with  respect  to  flexure 
and  Immersion. 

Several  bellows  that  did  not  meet  specification 
were  subjected  to  conditions  existing  during  PPB 
operation.  (These  tests  will  be  repeated  when 
specification  be'iows  are  received  from  the  vendor.) 
A thln-walled  bellows  was  subjected  to  36  cycles  of 
transitions  from  crulse-to-boost  flow  rates;  failure 
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occurred  during;  the  36th  cycle  when  a convoluttoi 
of  the  bellows  ruptured. 

A hesvler-walled  bellows  was  subjected  to  45 
similar  transitions  without  any  apparent  effect.  This 
second  bellows  was  then  subjected  to  12  cycles  of 
Instantaneous  stoppage  of  boost  flow  rate;  on  the  12th 
cycle  several  convolutions  ruptured. 

Pending  the  outcome  of  the  tests  wlthspeciflca- 
tlon  bellows,  It  appears  that  the  bellows  can  withstand 
several  shutdowns  with  a raargln  of  safety  at  the  boost 
flow  rate. 

Purlng  the  course  of  these  runs,  the  possibility 
of  a vortex  occurring  around  the  end  of  the  flexible 
tube  was  Investigated.  Sawdust  was  added  to  the 
water  to  aid  in  observing  the  flow  as  motion  pictures 
were  taken  throu^  sl^t  tubes.  Water  acti<m  around 
the  outlet  tube  gave  no  indication  of  avortexform^lon. 

The  nitrogen  gas  required  for  propellant  tank 
pressurlaatlon  and  valve  actuation  was  originally 
carried  aboard  the  missile  in  high-pressure  tube 
bundles.  A mechanical  failure  of  a tube  bundle  In 
XB-63  No.  11  made  It  necessary  to  redesign  this 
component.  To  prevent  a delay  in  the  flight  testing 
pr^ram,  high-pressure  storage  bottles  were  installed 
In  the  radome  as  temporary  containers  for  the 
pressurizing  gas  (see  BMPR-37,  Figure  23). 

The  redesign  of  the  tube  bundles  for  Ho.  46 
and  subsequent  XB-63’s  has  been  completed  and 
fabrication  has  started.  The  major  change  in  the 
design  is  an  Increase  in  wall  thickness  from  0.0^2 
Inch  to  0.065  inch.  Acceptance  testing  procedures 
for  the  tubes  have  been  revised  to  ensure  the  use  of 
nmdefectlve  materials  In  fabrication.  Fabrication 
techniques  and  the  qualification  tests  have  also  been 
revised.  Metal-tO'aelal  contact  between  the  tubes 
and  their  related  parts  has  been  eliminated  by  the  use 
of  silicon  rubber. 

d.  Valves  and  Controls 

A program  has  been  Initiated  to  develop  a fuel- 
actuated  propellant  valve  for  use  with  the  75  L*  tube- 
formed  cast-aluminum  thrust  chamber.  This  valve 
will  replace  the  hydraulic  oU-actuated  unit  now  In 
use  on  65  L*  thrust  chambers. 

Development  of  the  "fuel"  valve  was  started 
by  first  fabricating  a hydraulic  oU-actuated  valve  for 
use  on  75  L*  chambers.  This  valve  had  <^ratlng 
characteristics  equivalent  to  the  propellant  valve  used 
on  65  L*  thrust  chambers.  Simulated  tests  on  the 
water  flow  stand  Indicated  the  need  for  a smaller 
actuating  orifice  to  achieve  the  same  performance. 


A No.  72  drilled  orifice  wasestabllshedasthe  correct 
size  after  testing  various  sizes;  the  valve  for  65  L* 
chambers  employs  a No.  70  drilled  orifice. 

A reduction  in  fuel  throttling  time  reduces  gU- 
mlxture  running  time  during  the  starting  transient, 
and  also  permits  transition  from  hydrazine  toJP-4 
at  a hl^er  chamber  pressure.  Theoretical  calcula- 
tions Indicated  a fuel  throttling  0.25  second  and  the 
fuel  pintle  was  revised  accordingly.  Simulated 
firings  were  then  made  to  time  the  valve  from  uniform 
throttling  action  to  full-flow  conditions. 

The  modified  valve  was  then  assembled  with  a 
75  L*  chamber  and  three  S-second  hot  firings  were 
made.  An  examination  of  the  osclllogrt^  records 
indicated  essentially  no  plateau  In  the  trace  of  the 
chamber  pressure  during  the  start,  hydrazine  ex- 
haustion occurred  at  70-80  percent  of  rated  chamber 
pressure.  Approximately  0.1  second  elapsed  between 
Ignition  and  the  attainment  (rf rated chamberpressure. 

The  valve  was  then  rearranged  to  deliver  a 
maximum  rate  of  fuel  flow  and  t minimum  rate  of 
ooddlzer  flow  during  the  throttling  time.  (Maximum 
and  minimum  refer  to  the  variance  in  flow  rates 
Incurred  by  the  iterances  in  machining  the  valve 
components.)  Oscillograph  records  of  fire  tests 
made  with  this  valve  were  approximately  equivalent 
to  those  reported  In  the  preceding  paragraph. 

The  test  valve  was  again  altered;  this  time  It 
was  designed  to  effect  minimum  rate  of  fuel  flow  and 
maximum  rate  of  oxidizer  flow  during  throttling. 
On  the  first  of  three  scheduled  hot  firings  the  oscillo- 
graph trace  was  similar  to  those  reported  previously. 
At  10  percent  rated  chamber  pressure  durliu;  the 
second  run,  a sharp  pressure  rise  occurred  which 
"peaked"  at  20  to  30  percent  stsA  then  fell  back  to  a 
r.orr.2l  curve.  TliS  same  phenomenon  occurred  <m 
the  third  run  except  that  the  peak  of  the  sharp  rise  was 
at  approximately  50  percent. 

This  last  series  of  three  runs  was  repeated 
twice  and  the  results  were  Identical.  Since  this 
clearly  Indicated  that  the  fuel  throttling  time  for  the 
valve  was  too  short,  a decision  was  made  to  use  the 
fuel-throttling  configuration  of  the  65  L*  chamber 
valve  which  provldesathrottllngtlmeof approximately 
0.5  second. 

By  using  JP-4  as  fuel  and  trichloroethylene 
instead  of  the  acid  oxidizer,  fuel  actuation  of  the 
valve  was  tested  under  simulated  firing  conditions. 
A smtii  receiver  tank  was  used  as  the  missile's 
fuel  tank.  These  tests  Indicated  that  the  No.  72 
drilled  orifice  was  satisfactory  as  an  "actuat<'«n 
tlice"  control  orifice,  however,  at  fuel  tank  pros- 
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suros  of  60  pslg  and  abovo  (6$  petg  maximum 
aUo««d  on  mlMllo  tanXa),  Um  oxidizer  side  of  the 
propellant  valve  vrould  not  shut  down  because  the 
oxidizer  pressure  locked  the  aetuatlr^  piston,  a 
additional  spring  force  were  provided  to  balance  the 
high  tank  pres«ire,  a substantial  welgiit  penalty  would 
have  been  Incurred  In  that  tho  redesign  would  have 
Increased  the  site  of  the  valve  appreciably.  There* 
fore,  it  was  decided  to  overcome  this  difficulty 
through  pres^re  balancing  by  expoaing  the  actuating 
piston  to  fuel  tank  pres^i  ^re  at  all  times.  A minor 
redesign  balanced  out  the  effective  areas  on  both 
^ides  of  the  plstwi. 

A reworked  valve  was  then  subjected  to  slmu* 
lated  firings  and  performed  satisfactorily  at  fuel 
tank  pressures  from  zero  to  65  pslg.  However,  the 
bvtrtsred  dlsplrc^ment  in  the  actuating  cylinder  ouuie 
it  necessary  to  increase  the  actuating  orifice  to  a No. 
71  drill  size. 

Following  the  Installation  of  the  larger  orifice, 
the  valve  was  installed  on  a test  stand  and  22  hot 
firings  were  msde.  Of  these,  nine  were  made  with 
the  XB*Q3  tubing  configuration  * three  runs  at  each 
tank  pressure  of  0,  40,  and  05  pslg.  AU  ^4arts  were 
smooth,  the  ususl  chamber  pressure  plateau  appeared 
on  the  oscillograph  trace  after  ignition,  and  the 
transition  to  rated  chamber  pressure  was  smooth. 
The  shutdown  time  averaged  0.55  second  at  0 pslg 
and  0.33  second  at  40  and  05  pslg. 

The  valve  was  then  adjusted  for  minimum 
oxidizer  flow  sum  snaxlmum  fuelflowdurlngthrotUlng. 
Three  runs  were  made  at  each  tank  pressure  of  0, 
40,  snd  65  pslg.  Ihe  otcUlograph  traces  Inulcated 
satisfactory  performance. 

The  valve  was  then  adjusted  for  maximum 
oxidizer  flow  tnd  minimum  fuel  flowdurlngthrotUlng. 
Three  runs  were  again  made  at  each  of  the  afore* 
mentioned  tank  pressures  and  the  results  were 
satisfactory. 

At  the  present  time,  the  valve  Isbelngsubjected 
to  slmuJcted  firings  at  I05*F  and  •6S*F  - rssuKs 
are  not  yet  available. 

4.  RESEARCH 

a.  Heat  Transfer  Tests 

The  l.nvestlgation  of  the  heat  flow  throu^  the 
walls  of  a 4000*pound,  drilled  aluminum  thrust 
chamber  was  completed.  In  addition  to  this  work,  an 
Investigation  was  made  of  the  effect  design  modifies* 
tlons  on  the  drilled  passages  and  a blocked  passage 
had  on  heat  tranafer. 


The  heat  flow  In  a drilled  aluminum  thrust 
chamber  indicated  that  the  maximum  lieat  flux,  which 
occurs  at  the  throat  section,  is  approximately  4.5 
times  that  occurring  in  the  chamber.  It  wae  also 
revealed  that  05.5  percent  of  the  total  heat  rejection 
of  832  fitu/see  occurs  at  the  throat  section.  These 
data  are  within  the  range  of  heat  rejection  rates  ob- 
tained from  ej^rlmental  tests. 

It  was  noted  that  the  combustion  wall  tempera- 
ture varies  between  650*  and  700*F  within  1.5  inches 
of  either  side  of  the  throat  section.  This  substantiates 
the  assumption  that  longitudinal  heat  transferdoesnot 
occur  In  tUs  section  of  the  thrust  chamber. 

Electrical  analogymodels  were  made  for  the 
purpose  of  determlnlnr  the  relative  heat  transfer 
characteristics  of  the  24-hole,  36-hole,  and  eo-hole 
■irtlUl-przftSge  eoctle.  Tbese  represent  some  of  the 
possible  design  modifications  to  the  drlUed-slumlnum 
thrust  chamber. 

The  24-hole  model provedtobetheleastefflclent 
In  that  It  resulted  in  the  highest  wall  temperature, 
710*F.  The  combustion  wall  temperatures  (or  the 
36-hole  and  80-hole  were  640*F  and  850*F,  respec- 
Uvely.  Of  particular  importance  Is  the  fact  that  tbs 
coolant  velocity  in  the  80-bole  nocele  Is  sutfieiently 
hi^  to  prevent  nucleate  boUtng  under  normal  condi- 
tions. Thus,  U local  'hot  spoU"  occur,  a transition 
h>  the  nucleate  boiling  range  can  absorb  the  abnormally 
high  beat  flux  wttbwt  »n  appreciable  increase  In 
combustion  wall  tempemturs.  In  the  other  two 
configurations,  the  Increased  heat  flux  would  cause 
the  bubbles  to  coalesce  Into  a vapor  film  and  result 
In  a burnout. 

In  addition  to  varying  the  number  of  drilled 
paeeages,  models  were  constructed  to  tnveetlgate 
the  effect  of  modifying  thecoolantpaesagesbybroach- 
ing  or  using  spiral  Inserts.  No  decided  advantages 
were  apparent  from  the  teats  of  either  of  these 
modifications. 

In  the  Inveetlgation  of  the  effect  of  a blocked 
coolant  passage,  a eectlon  at  the  throat  was  studied. 
The  blocked  paesage  resulted  in  a rise  cf  the  co^- 
buetlon-wall  temperature  from  870*  to  885*F.  This 
temperature  would  recult  in  a burnout  of  this  section 
of  the  throat. 

A study  cf  the  heat  flow  In  a tube-formed,  caet- 
aluminum  thrust  chamber  has  been  Initiated.  Pre- 
liminary results  Indicate  that  the  combuetion-wall 
temperature  Is  ?20*F  in  the  chamber  and  1350*F  at 
the  throat  (assuml:^  nucleate  boiling  occure).  It  vaa 
noted  that  most  of  the  beat  transfer  occurs  throu^ 
20  percent  of  the  surface  area  of  the  coolant  paaeige; 
the  remaining  surface  Is  relatively  Ineffective. 
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b.  Hydraulic  Research 

The  eludy  ol  tU  etartlne  transients  ot  small 
orlllces  such  as  those  used  In  gas  generator  Igniters 
was  continued.  Tests  made  in  the  last  quarter  clearly 
showed  violent  oscillations  In  tlie  let  stream  when  the 
propellante,  WFNA  and  JP*4,  were  injected  Into  an 
evacuated  chamber  (29.S  Inches  ot  mercury  vacuum). 
These  tests  were  repeated  in  this  quarter  and  the 
previous  observations  were  conilrmed.  Another  serler 
of  runs  was  made  under  Identical  conditions  except 
that  the  propellant  temperatures  were  >3S*P  Instead 
ot  70*F.  In  these  latter  runs  the  violent  oselllatKms 
were  not  observed. 

Studies  were  also  made  ot  the  eltect  ol  chamber 
pressure,  discharge  pressure,  and  Jet  velocity  tm  the 
appearance  ot  both  single  and  Impinging  Jets.  Visual 
obUrvation  ot  Jet  behavior  was  supported  plm* 
t<^raphy. 

For  thf«>  single  Jet,  an  Increase  in  chamber 
pressure  Increased  the  rate  of  atomisation;  a quan* 
tUatlve  approximation  of  this  increase  was  mwleby 
measuring  (he  diameter  ot  the  Jet.  An  increase  in 
(fw  Injection  p’-e-isure  or  Jet  velocity  also  increased 
the  rate  of  atomisation,  but  the  effect  was  not  clearly 
defined  nor  readily  measurable. 

In  (mplnging«Jet  studies,  an  Increase  in  Jet 
velocity  at  a constant  chamber  pressure  increased 
the  azciOunt  and  rate  of  atomlutlon.  SlmUsrly,  an 
Increase  tn  chamber  pressure  at  constant  Jet  velocity 
increased  atomisation,  the  moct  notable  changes  Lt 
the  rate  of  atomisation  were  obtained  in  the  0 to  100 
pslg  range. 

Incidental  to  the  studies,  was  the  observance 
of  hydraulic  flip  under  certain  conditions.  For  (M 
psiiirtiJar  orifices  used,  nonimpingement  was  clearly 
evident  alter  nip. 

As  an  Introduction  to  the  design  of  an  injector 
for  a ’’double  rocket  engine,"  a study  was  made  t)^ 
penetration  o(  water  Into  a sonic  nitrogen  stream. 
The  double  rocket  engine  consists  of  a 400*pound 
thrust  chamber,  with  a convergent  nossle  only,  which 
Is  fired  throu^  s central  hole  In  the  injector  o(  a 
4000'pound  thrust  chamber  to  provide  a pilot  flams 
for  the  larger  thrust  chamber;  this  might  insure  the 
efficient  combustion  of  the  pr^llants  without  re* 
qurlng  an  accurately  drilled  and  fabricated  Injector. 
The  experimental  work  consisted  of  Injectingstreams 
of  water  at  varying  velocities  and  angles  Into  a sMic 
nitron  Jet.  I^lmumpenetrstlonofthesonlcstreaxa 
occurred  at  an  Impingement  angle  of  90*.  However, 
the  maximum  breakup  of  the  stream  occur:'9d  at  a 
negative  angle  of  impingement  to’vard  the  s^ic 


noazle.  Therefore,  as  a compromise  betweenthebest 
atomisation  and  the  limitations  ^ the  Injector, 
geometry,  an  Impingement  ar.gle  of  60*  to  the  soMc 
Jet  axis  was  uMd  In  the  design  of  the  injector. 

c.  Propellant  Investigations 
(1)  Additives 

(a)  RPNA  SUbUKy 

The  RPNA  being  tested  for  storage 
stability  has  shown  no  appreciable  change  In  com- 
position over  a period  of  approximately  12  months. 
The  acid  is  stored  outdoors  In  an  aiumlnum  drum 
which  le  vented  and  sampled  at  monthly  Intemls. 
Tests  were  started  in  August,  1969,  and  analytical 
procedures  were  revised  in  January,  1954,  to  obtain 
more  accurate  results.  Hesults  of  several  analyses 
are  given  in  Table  I. 


TABLE  1 

STORAGE  STABIUTY  OF  RFKA 


s 

1 

24  August 
1953 

4 January 
1954 

7 September 
1954 

HNOj 

92.65 

81.44 

81.32 

NOj 

15.54 

16.53 

16.58 

HF 

0.44 

0.53 

0.52 

A1 

Trace 

Trace 

Trace 

Fe 

Trace 

Nil 

Nil 

1>S7 

1.40 

1.S8 

(b)  oodium-Wax  Dispersions 

As  a method  of  improving  the  reliability 
of  Ignition,  when  an  electrical  igniter  Is  used  with  the 
JP-4/WFNA  combination,  uetsllle  sodium  can  be 
introduced  into  the  fhel  upon  starting.  This  is  done 
by  means  of  sodium  particles  dlsperssd  in  wax.  The 
JP-4  dissolves  the  psrallln  and  picks  up  the  sodium. 
The  effectiveness  (d  this  additive  was  evaluated  at 
two  pressures  by  determining  Ignition  delay  as  a 
tuncUon  of  temperature. 

The  dispersions  ^ sodium  (50%  by 
weight)  In  paraffin  wax  were  mi^»  with  a Waring 
blender  e<pilpped  with  a stainless  steel  bowl  and  an 
electric  beating  mantle.  A slug  of  the  dispersed  so- 
dium was  placed  In  the  JP-4  feed  line  downstream  <A 
the  propellmd  valve.  For  tests  In  which  the  sodium 
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was  noC  used,  a "dumm;**  slug  tns  placed  In  the  lliie 
to  keep  the  line  volume  constant. 

Since  there  is  a sll^t  fuel  lead,  Ignltlwi 
delay  was  taken  as  the  Interval  between  the  entrance 
of  WFNA  into  the  igniter  (sl^ed  by  a conductance 
probe  at  the  acid  orifice)  and  the  sUrt  of  chamber 
pressure  rise.  Although  use  of  dispersed  sodium 
improved  the  starting  characteristics  of  the  igniter, 
the  data  nevertheless  shewed  *n  appreciable  degree 
of  scatter  with  or  without  the  sodium. 

(2)  Starting  Fluids 

The  investigation  of  the  reliability  of  un* 
symmetrical  dimethyl  hydrazine  as  a starting  fluid 
at  reduced  temperatures  was  continued.  In  the  last 
quarter,  test  of  this  starting  fluid  in  a start  chamber 
at  -d3’F  wen*  sKlificio.*/.  A rtgeMrallvcly  cxltd 
chamber  was  then  substituted  for  the  start  chamber 
and  five  successful  starts  were  made  at  -SS*?. 

As  with  the  previous  runs,  the  start  tests 
conducted  in  this  quarter  were  made  with  the  pro> 
pellants,  starting  fluid,  and  hardware  at  ••0S*F.  The 
propellSAts  were  JP«4  and  Type  m RFNA  with  O.S% 
HF  added  as  a corrosion  inhibitor.  Including  the  five 
starts  made  in  the  previous  quarter  In  the  regenera- 
tive chamber,  a series  of  twelve  successful  starts 
was  made.  In  all  instances,  the  transition  from  start 
to  main  fuel  was  smooth.  The  slow  start  in  these 
tests  was  attributed  to  the  low  temperature  of  the 
actuating  fluid  in  the  propellant  valve. 

Cn  three  of  four  additional  starts,  explosions 
were  encountered.  In  each  case,  the  cause  was 
attributed  to  Improper  propellant  valve  actuation. 
(The  propellant  valve  was  not  designed  to  operate 
at  temperatures  as  low  as  -45*  F.)  Before  continuing 
these  tests,  a pr^llant  valve  was  thoroughly  tested 
in  dry  runs  at  -65*  F.  Following  satisfactory  valve 
operation  at  the  reduced  temperature,  two  successful 
firings  were  made. 

The  relUbility  ol  unsymmetrlcal  dimethyl 
hydrazine  as  a starting  fluid  has  been  adequately 
demonstrated  for  the  temperature  range  of  ambient 
to  -65*F.  There  has  been  no  evidence  that  the 
starting  fluid  contributed  in  any  way  to  the  difficulties 
enccuntered  in  the  test  program. 


(3)  Safety  Program 

Following  the  abortive  launching  of  XB-d3 
No.  12  an  investigation  was  conducted  to  determine 
if  an  explosion  of  nitrated  hydrocarbons  caused  the 
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malfunction  at  turbine  start  — more  specifically,  the 
effect  of  thermal  and  mechanical  shock  on  nitrated 
turbine  scot. 


Prior  to  nitration,  samples  of  turbine  soot, 
soot  from  ttie  ramp  beyond  the  test  rig,  and  extract 
and  residue  of  a chlor^orm  extraction  of  ramp  soot 
were  tested  for  etabillty.  No  violent  reactions  were 
oMalned  when  these  samples  were  subjected  to  heat, 
liquid  WFNA,  or  hot  WFNA  vapors.  It  was  concluded 
t2.at  the  soot  tested  was  Inert. 

The  turbine  soot  was  then  nitrated  under 
conditions  which  paralleled  those  at  turbine  start 
aboard  XB-63  No.  12.  It  was  assumed  that  a carbon 
deposit  had  formed  in  the  low  spot  of  the  turbine 
housing.  This  deposit  would  Ineluds  carbon  and 
alkyl  nitrates.  The  products  formed  by  the  nitration 
d tl.0  cool  thc»>  slsiilaiid  cc»diti03s  were 

subjected  to  thermal  and  mechanical  shocks  imposed 
by  open  flames  and  blasting  caps.  The  nitrated  prod- 
ucts proved  to  be  stable.  However,  it  is  believed 
that  the  failure  to  uncover  evidence  of  instability  does 
not  eliminate  the  soot  as  a possible  cause  of  the 
explosion.  Conclusive  results  can  be  obtained  from 
tests  in  which  the  exact  conditions  in  an  operating 
turbine  are  duplicated. 


(4)  Quality  Control 

The  quality  control  program  has  been  ini- 
tiated, after  acceptable  field-test  methods  for  analyz- 
ing WFNA  were  established.  A dally  analysis  is  made 
of  the  acid  used  in  each  cell.  Should  the  iron  content 
exceed  0.03  percent,  operations  are  postponed  until 
the  acid  is  replaced.  The  0.03  percentage  has  been 
selected  a«  the  maximum  sale  operating  limit.  For 
each  test,  analytical  data  of  the  acid  ars  recorded 
on  the  IBM  card  along  with  performance  data  on  the 
rocket  engine. 

A daily  test  is  also  made  of  a sample  of 
JP-4  selected  from  a cell  assumed  to  be  represen- 
tative. Density  is  determined  with  a pycnometer  at 
n*F,  and  boiling  range  is  determined  by  an  ASTM 
distillation.  When  sulflclentsampleshavebeentested, 
a correlation  of  t*.ta  will  be  made  and  the  results 
will  be  reported  as  they  become  available. 


d.  Material  Evaluation 

Six  bladder-expulsion  tests  were  made  with  the 
oxidizer  propellant  tanks.  The  bladders  were  fab- 
ricated from  a 0.02-lnch  R33X416-14  polyethylene- 
polytsobutylene  blend  (a  Goodyear  Tire  and  Rubber 
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TABLE n 

SUMMARY  OF  AaO  EXPULSION  TESTS  WITH  GOODYEAR  BLADDERS 

Shroud 

Percent 

Tr«t  No 

(Enveloping  Bladder) 

Storage  Time 

Expelled 

Remarks 

1 

None 

24  hours 

- 

Failure  due  to 
acid  action 

2 

0 005  inch  Kel-P 

*" 

08 

Acid  cooled  to 
•i0*Fandex> 
palled  Immedl* 
ately 

3 

0.005  Inch  Kel-F 

24  hours 

■ 

Failure  due  to 
strangling  of 
blaude.*  ^ shroul 

4 

0.005  Inch  Kel'F 

72  hours 

08 

- 

0 003  Inch  Kel'F 

18  hours 

“ 

Failure  at  seams 
alter  18  hours 
storage 

6 

0 005  Inch  KeUF 

Stress  risers  in 
shroud  broke 
during  acid  loading 

10 

11 

I 

[ 

1 

0 


TABLE  m 

BLADDER  MATERIAL  TESTS 

Material 

Manufacturer 

Test 

Results 

Teflon  glaes 
cloth* 

FBA  plastic 

Polethylene- 
Vlstanex  B«80 
blend 

DuPont 

Minnesota  Min. 

Ing  and  Mfg. 

Co. 

Connecticut 

Hard  Rubber  Co. 

Gas  Icalugc 

Capatlblllty 

Temperature 

Compatibility 

Temperature 

In  air  > no  leak 

In  contact  with  WFNA: 
at  8 pslg  • no  leak** 
at  9 pslg  • small  leak 
at  seam 

JP'4  • compatible 

*^2**4  >•  incompatible 

WFNA) 

>10*F  - brittle 

WFNA  - compatible  (48 
hrs.p  room  temperature) 

•15*F  • flexible 
-35*F  • stiff,  but  not 
brittle 

* Fabricated  into  MCTEOR*slzebladderSi 

**  Glass  cloth  Impregnated  with  Fluorolube  LG 
leaked  under  these  conditions. 
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Company  product).  The  varlablec>  includad  the  5tof- 
age  ttm«  and  the  thlcknees  of  the  ehroud  enveloping 
the  bladders.  Table  U is  a summary  o!  the  results. 

White  turning  nitric  acid  was  not  able  to  pene- 
tract  three  0.005>lnch  piles  of  Kel'F  coated  with 
Nordcoseal  grease  during  a d2>da7  storage  period 
at  room  temperature  it  was  also  found  that  the 


surface  finish  of  KeJ*F could  be  Improved  by  sub- 
jecting U to  3S0*PaAd 6200 psla for  15 mimttes, and 
then  quenching. 

Table  m summarises  the  results  of  the  pre- 
tlmlnary  evaluation  of  several  potential  bladder  ma- 
terials. Table  2V  presents  the  results  of  several 
WFNA  compotlblilty  testa. 


TABLE  IV 

WPNA  COMPATIBILITY  Tr  STS 

Material 

Intended  Use 

Results 

SiUcoive  oU 
(SF  S6(4Q),  General 
Etectrtc 

Compressor 

Incompatible.  Delayed  reaction 
between  S ml  oil  and  9$  ml  acid. 

Phenolic  treated 
cellulose 

WFlfA  filter 

Incompatible.  Reaction  oc- 
curred. 

Dynel  board 

WFNA  filter 

Incompatible.  Became  spongy. 

Stainless  Steel 
(304,316) 

WFNA  filter 

Incompatible.  Corroded. 

C Guidance 


1.  GENERAL 

At  the  beginning  of  the  Rascal  program,  research 
and  development  was  started  on  a radar-relay  and 
command  guidance  scheme  tor  directing  alr-to- 
surface  misailes  to  a tat^et.  This  development  was 
eseentlaUy  concerned  with  a radar  scanning  system 
In  the  nose  of  a mlasUe  by  means  of  which  a radar 
picture  of  -the  area  ahead  of  the  miselie  le  relayed 
via  a microwave  Jink  to  the  UuncUng  aircraft.  With 
this  information,  commands  from  the  launching  air- 
craft co^d  be  sent  to  Uve  mlasUe  directing  It  to  the 
target,  (the  name  "RASCAL"  was  coined  from  the 
first  letters  of  the  words  RAdar  SCAnnlng  Link.)  At 
first  two  6-17  aircraft  were  utilised  in  guidance 
development,  one  simulating  the  Uvmchlng-dlrector 
aircraft  and  the  ot^r  the  missile.  Later,  data  from 
tests  using  this  experimental  radar-relsy  and  com- 
mand link  led  to  an  improved  guidance  system  which 
was  subsequently  Installed  In  a B-lT/P-dO  combina- 
tion to  simulate  more  closely  the  guidance  perform- 
ance of  a director  aircraft  and  missile  in  flight. 

B E COIHSMIOII 


Guidance  for  the  Rascal  weapon  system  consists 
of  an  inertial  range-computing  system  with  a radar- 
relay  command  override.  Components  of  the  system 
are  located  both  in  the  director  aircraft  and  in  the 
missile. 

Basically,  the  system  operatse  as  foUowa*:  Tbs 
director  aircraft  carrying  the  missile  Is  navigated  to 
the  launch  point  by  means  of  Its  modified  K-serlee 
ra^r  bombing  system  (MA-4  or  Siw--S)  utilizing  a 
long-range  aearch  radar  and  computer.  A range 
measuring  system,  called  the  inertial  range-computmg 
GRC)  syatem,  measures  ground  range  to  target  by 
double  integration  of  a signal  from  a pitch-atabUUed 
accelerometer.  Immediately  prior  to  launch,  Initlal- 


* Thle  guidance  description  ^^es  only  to  Model 
56F  XB-63's  Ko.  36  and  aubsequent.  For  interim 
misfiles,  a track  and  command  mldcourseguldarce 
system  u described  In  Bell  Aircraft  Specification 
56-947-001  U used. 
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210  kv/usec  was  obtained,  ho*.'sver,  after  a brief 
period  of  operation  a short  circuit  occurred.  The 
cause  of  this  difflc^aty  Is  now  being  Investigated. 

(2)  Command  System 

The  command  package,  l^^eated  in  the  aft 
guidance  section  in  the  missile,  decodes  and  transmits 
guidance  command  Information  received  from  the 
director  aircraft  to  the  servo  autopilot. 

Two  engineering  models  of  a new  command 
package,  Figure  2C,  with  Improved  decoder  and 
memory  circuits  have  been  constructed  and  will  be 
tested  during  the  last  quarter  of  19S4.  An  evaluation 
of  the  effects  of  noise  and  contlnuous'wave  {CW) 
jamming  signals  on  the  operation  of  laboratory-model 
command  packages  shows  a good  correlation  with 
anticipated  results. 


Figure  11.  Computer  Control  Unit 


Command  receiver  ACC  (automatic  gain 
control)  circuits  have  been  modified  to  Improve  re- 
ceiver performance  In  the  presence  of  CW  and  noise- 
type  jamming. 


ct  power  slump  and  Improvement  of  linearity.  Life 
tests  on  the  RCA  A-lOld  magnetron  are  currently 
under  way. 


(3)  Video  Relay  System 

A contract  Is  being  negotUted  with  Raytheon 
for  additional  QK-282  magnetrons.  These  addU<onal 
magnetrons  will  be  used,  as  required,  to  replace 
’iKirnouts'*  on  Model  SOB  FPB’s. 

The  relay  transmltterlntheEF-SOBalrcraft 
has  been  modified  to  use  the  A-1018magnetron manu- 
factured by  RCA  and  thus  more  nearly  reflect  the 
configuration  of  No.  30  and  subsequent  PFB's.  The 
work  on  the  A-1018  was  directed  toward  elimination 


b.  Director  Aircraft  Eoulpment 

(1)  Terminal  Guidance  Control  System  (TCCS) 

The  first  laboratory  model  ofanewcomputer 
control  unit,  Flpire  11,  for  the  director  aircraft's 
TGCS,  has  been  completed  and  has  satisfactorily 
passed  vibration  and  high  and  low  temperature  tests. 
The  second  laboratory  model,  now  approximately  90% 
complete.  Is  expected  to  be  completed  early  In 
October  19S4.  Drawings  have  been  completed  and 
will  be  released  shortly  to  manufacturing  facilities 
pending  ECP  (engineering  change  proposal)  approval 
by  the  Air  Force. 


Figure  10.  Command  Package 


(2)  Command  System 

Model  110  command  transmitters  have  been 
Installed  In  the  two  RiD  director  aircraft  (EB-SOD's, 
Nos.  075  and  111)  now  In  use  at  HADCfortho  SOB 
flight  test  program.  It  is  anticipated  that  installation 
of  these  improved  transmitters  will  considerably  re- 
(hice  maintenance  problems  and  increase  reliability  of 
the  director  aircraft's  guidance  system. 

(3)  MA.4  System 

Laboratory  tests  of  theME-^  .computer (part 
^ the  MA-4  and  MA-S  radar  navigation  bomblr^ 
systems)  with  the  Inertial  guidance  system  have  been 
completed  s< 'isfactorily.  Frequent  checks  of  the 
computer  during  tests  showed  that  Its  output  voltages 
to  the  10  system  were  within  the  tolerances  specified. 
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The  MS>4  laboratory  system  Is  being 
checked  periodically  to  assure  that  it  is  in  proper 
operating  condition.  No  parts  failures  have  been 
encountered  to  date. 

(4)  Automatic  Checkout  System  (ACS) 

The  automatic  checkout  system  is  a device 
which  automatically  checks  certain  B'63  and  director 
aircraft  functlonsdlrectly  concerned  with  the  launchii^ 
of  the  PPB.  There  are  two  development  phases  to  the 
ACS  program. 

The  earlier  R&D  phase  produced  the  Model 
56  ACS  and  the  later  phase,  the  Model  110  ACS.  ‘Ihe 
Model  110  Is  the  operational  model  and  will  be  used  for 
launching  PPB's  starting  with  No.  46,  Model  110  ACS 
Is  an  Improved  design  ar4  utilizes  better  packaging 
techniques  than  Model  56, 

Prototype  ACS  equipment  for  the  DB-SO  and 
DB<47  aircraft  has  been  modified  to  include  new 
countdown  requirements.  One  Important  change 
provides  for  the  retransfer  of  PPB  systems  oper> 
atlng  on  Internal  power  produced  by  the  turbine,  to 
external  power,  following  a malfunction  or  failure  la 
the  rocket  syetem.  This  gives  added  safety  to  the 
captive  (light  and  assures  continued  operation  of  the 
electronic  equipment  within  the  PPB  after  a turbine- 
pump  shutdown. 

The  following  accomplishments  were  made 
during  preproduction  teete  of  the  ACS; 

(a)  The  hermetically  sealed  stepper- 
switches  provided  by  the  vendor  were 
tested  individually  for  stepper  action 
under  the  and  low  Umlte  of  the 
temperature  specification  and  all  defec- 
tive Items  were  returned.  A procedure 
(or  adjusting  and  testing  the  switches 
has  been  established  and  it  Is  anticipated 
that  future  shipment*  will  meet  specifi- 
cations. 

(b)  A new  temperature-controlled  capacitor 
assembly  was  deulgned  using  a metsl 
container  filled  with  silicone  oU.  The 
•tew  assembly,  necessitated  by  the  In- 
ability of  the  previous  unit  to  withstand 
thermal  shock,  has  been  made  effective 
on  all  Model  110  ACS. 

(c)  Teflon-coated  wire  and  special  lacing 
tape  were  substituted  for  the  SRIR  wlie 
used  in  the  subassemblies  of  the  system, 
after  the  SRIR  wire  war  found  to  be 
subject  to  cold  flow  under  temperature 
extremes. 


(d)  The  redesigned  advance  controller  pro 
totype  is  undergoing  engineering  eval 
uation. 

(e)  An  override  (or  either  emanating  or 
nonemanating  gulcUt-ce  would  permit  the 
guidance  (^rator  to  fire  a PPB  with 
either  system  inoperative  but  not  with 
both  systems  Inoperative,  Clrcultryl^ 
been  devised  to  accomplish  this  purpOM 
and  will  be  Incorporated  In  all  systems 
unless  a revised  requirement  Is  re- 
ceived from  the  Air  Force.  Advance 
Information  Indicates  that  the  override 
of  emanating  guidance  may  be  deleted. 

c.  General  Product  Improvement 
(1)  Ky-Band  USR  System 

Flight  tests  have  been  completed  comparing 
the  performance  of  the  Ku^bandandX-bandunattended 
search  radars.  An  aircraft  with  a maximum  altitude 
of  30,000  feet  was  used  In  the  comparison  tests.  The 
following  Information  on  altitudes  in  excess  M 30,000 
feet  was  obuined  by  Inserting  an  attenuator  In  the 
unattended  aearch  radar  waveguide,  thereby  simulating 
increased  altitude  Reasonable  rssuUs  were  obtained 
with  the  Ky-band  unattended  search  radar  at  a sim- 
ulated altitude  of  50,000  feet  under  ideal  weather  con- 
ditions. Under  adverse  conditions  1^-band  perform- 
ance waa  marginal  above  40,000  feet.  The  X-band 
unattended  eearch  radar  was  found  to  preaent  accept- 
able PPI  dlaplays  up  to  a almulated  altitude  of  70,000 
feet  uiMler  Ideal  weather  conditions  and  to  a almulated 
altitude  of  60,000  feet  under  slightly  adverse  weather 
conditions.  Since  the  test  aircraft  could  not  be  flown 
In  severe  weather,  teat  results  were  not  obtained 
which  would  be  valid  (or  very  adverse  conditions. 

The  first  Ky-band  aearch  antenna  manu- 
factured by  Dalmo-Vlctor  haa  been  received.  All 
remaining  antennas  will  be  delivered  by  June,  1055. 

(3)  High-Power  USR  System 

A breadboard  model  of  the  modulator  unit 
for  the  high-power  USR  syatem  haa  been  completed 
except  for  Inverse  diode  circuits.  This  modulator 
has  been  used  to  drive  a 4JS0  magnetron  at  power 
outputs  up  to  250  kw.  At  power  outputs  in  excess  of 
300  kw,  spectrum  difficulties  occur  which  have  been 
traced  to  the  ahort-rise-llme  of  the  modulating pulae. 
The  p-ilae  transformer  Is  being redesignedto increase 
modulator-pulse  rise  time. 

A laboratory  model  of  the  receiver  assembly 
haa  been  teeted,  Receiver  senaitlvltles  with  one-to- 
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otie  8lgnal«to*nol0e  ration  at  -98  dboi*  have  b«en 
(^Ined  using  1K28C  crystals. 

(3)  Bandwidth  Reduction,  Radar-Relay  System 

The  study  to  determine  optimum  parameters 
for  a nan  ')w-band  relay  link  and  for  the  VSR  system 
is  continue  This  study  la  directed  toward  improving 
both  the  US.t  slgnal-to-nolse  ratio  and  the  relay-link 
range.  A k eadboard  model  ol  a new  synchronising 
code  circuit  for  this  relay  link  has  been  constructed 
and  is  now  undergoing  tests. 

<4)  AfAl-Jam  Circuits,  USE  System 

A study  is  being  made  to  determine  the 
feasibility  of  utilising  a tunable  magnetron  and  sntt- 
]am  circuitry  in  the  USR  system.  Preliminary  tests 
are  to  bs  tsade  with  a 2J61  magnetron;  two  4J50T 
magnetrons  also  have  been  ordered  for  additional 
testi^.  Because  of  duty-cycle  limitations  of  these 
tunable  tubes,  It  has  been  necessary  to  reduce  the 
pulse  width  to  0.4  microsecond.  The  use  of  pulse- 
forming  lines  and  pulse-width  discriminating  circuits 
as  anti-jam  features  are  being  evaluated.  Circuits 
to  detect  the  presence  of  Jamming  are  also  being 
investigated. 

(S)  Extended-Range  Relay  System 

Studies  on  the  use  ofC-buvdforanextended- 
range  relay  system,  between  mlssUe  and  director 
aircraft,  have  continued.  Several  tube  manufacturers 
have  been  vleUed  In  an  effort  to  obtain  a suitable 
relay  transffllttli^  tube.  Tbbea  now  under  conslden- 
tiOH  Include  a klystron  oscillator  and  traveling-wave 
amplUler  combination,  and  a carclnotron  (tackward- 
wave  oscillator  tube). 

(d)  Extended-Range  UA-4  System 

Modiflcstton  of  the  mliaUe-release  naviga- 
tional computer,  URRC.  to  an  extended- range  con- 
figuration la  In  progress  at  A.  C.  ^Ark  Plug, 
Milwaukee.  This  extended- range  configuration  wiU 
be  effective  on  A.  C.  Spark  Plug  prodictton  syatem 
Y-24.  The  immediate  elfect  on  tbe  Beil  Aircraft 
program  will  be  that  different  capsule  wiring  wtti  be 
required  to  mate  the  present  capsule  with  system 
Y-24,  Monthly  progress  reports  are  being  forwarded 
^ A.  C.  Spark  Plug  reflecting  the  status  of  the  work 
being  done.  A trip  lo  A.  C.  Spark  Plug  was  made 
during  August. 


* <fl)m  - decibels  with  respect  to  one  mi'.Mwstt 


(7)  Aalmuth,  Range,  and  Altitude  (3D)  Oifset 

Study  has  continued  on  the 3D<dtset  guidance 
computer  and  some  btitial  work  has  been  completed. 
Several  methods  of  solving  the  geometrical  problems 
unique  to  a 3D  computer  have  been  proposed.  Each 
method  has  some  inherent  difficulty  either  in  equip- 
ment complexity  or  accuracy.  A choice  intbe  method 
of  solution  is  guided  by  the  following  conslder^lons: 

Avoidance  of  multiple-loop  servomech- 
anisms to  permit  good  over-all  response. 

A method  of  aotutlcnwhlchavoidaambiguous 
or  Indeterminate  solutions. 

The  number  of  computing  elements  neces- 
sary. 

Accuracy  attainable  with  computing  elements 
used. 

Correlation  of  direction  of  movement  of 
range  and  aaimuth  cursors  with  respect  to 
operator  control  stick  movement. 


(g)  SlmplUied  TOCS 

A breadboard  model  of  the  proposed  sim- 
plUJed  terminal  guidance  control  system  has  been 
partially  constructed  prior  to  its  evaluation,  Cir- 
cuitry revisions  have  been  made  to  the  TOCS  to 
permit  Including  an  indirect  bomb  damage  aseesament 
system.  Further  study  Is  now  under  way  to  ssceitaln 
the  TOCS  detign  most  completely  compatible  with  a 
ihree-dlmeesional  offeet  guidance  computer.  Workls 
also  continuing  to  improve  tbe  circuitry  from  the 
standpoint  of  reducing  the  number  of  calibration 
controls  and  to  increase  eyetem  reliability. 

{9)  Indirect  Bomb  Oamtge  Aesesement  (IBDA} 

The  preliminary  design  ol  the  I60A  marker 
unit,  which  providee  range  maxka  on  the  PPl  to 
determine  the  distance  of  the  mtsaite  fium  the  target, 
has  been  completed  and  is  ready  for  final  packaging. 
An  engineering  report  is  approxlmatelyTS^complete. 
Flight  teste  are  now  beb^  performed  to  obtain  data 
required  to  compete  the  report. 

Ub)  StabllUed  Automatic  Tracing  Relay  An- 
tenna Syatem  (8ATRA8) 

A 'aboratory  model  of  tbe  stabilized  version 
of  Vie  relay  antenna  ayttem  (Rascal  director  aircraft 
equipment)  te  now  inaUllM  in  the  RliD  EB-170 
aircraft  for  flight  evaluation.  Prototype  eyetemc  are 
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being  fabricated  to  facilitate  farther  bench  and  en* 
vlronxnental  testing. 

(11)  Developmental  Flight  Tests 

Flight  testing  at  Bell  Aircraft  is  bei.^  con> 
ducted  with  an  £F-S0B  aircraft,  into  which  an  XB-63 
»m‘»utlng  guidance  system  has  been  installed,  and 
with  an  EB>17G  aircraft  that  contains  guidance 
equipment  normally  used  in  both  the  director  aircraft 
axtd  the  X3«63,  During  this  quarter,  eight  flight  tests 
were  made  with  the  EB-UG  '‘flying  laboratory**  and 
nine  flights  with  the  EF>80B. 

Flight  tests  were  conductedtoevaluate relay 
link  capabilities,  a developmental  TGCS  lumped- 
constant  decoder,  and  over-all  guidance  system  per- 
formance. 

An  F-89C  aircraft  was  received  at  Bell 
Aircraft  on  13  May  13S4  and  is  being  modified  to 
include  a complete  XB-83  guidance  system  with  the 
exception  of  equipment  that  provides  commands  to 
the  airframe.  Preinstallation  bench  checks  on  the 
guidance  equipment  wUl  be  completed  shortly.  Klgh- 
altltude  flight  tests  on  the  USR  system  will  start 
during  the  next  quarter. 

3 . N0NEM\NAT1NG  GUIDANCE 

a.  Inertial  Range-Computing  (IRC)  System 


The  ME-4  missile-release  navigational  com- 
puter in  the  director  aircraft  furnishes  initial- 
condition  data  to  the  IRC  system.  During  this  period, 
compatibility  tests  were  run  between  a bench  model  of 
the  ME-4  computer  and  the  IRC  system  in  the  develop- 
ment laboratory.  Checkout  procedures  for  setting 
up  carrier  and  PPB  velocity  and  range  signals  during 
ground  tests  were  finalised. 

A bench  set  of  the  IRC  system  was  put  In 
^ration  atKADC.  This  set  will  be  used  to  familiarise 
HADC  personnel  with  the  Model  F missile  configura- 
tion (airframe  Nos.  46  - 78}  and  provide  a means 
(substitution  of  units)  for  checking  components  during 
the  flight  test  program  on  this  ccnflguratlon. 

Improvements  have  been  made  in  the  IRC power 
supply  to  reduce  leakage  paths  to  ground  in  the 
floating  300-volt  section.  This  section  supplies  the 
excitation  voltage  for  the  IRC  a::celerometer. 

Evaluation  of  Teflon  capacitors  under  high- 
temperature  conditions  have  shown  marked  improve- 
ment over  the  Polystyrene  variety.  The  Teflon 
capacitor  will  be  used  in  the  feedback  loop  of  the 
IPX;  integrators. 


b.  Multlaxis  Guidance  System 

(1)  Description 

The  nonemanattng,  multiaxis,  inertial  guid- 
ance system  for  the  ultimate  B-63  weapon  system  can 
be  divided  into  four  subsystems:  a st^le  platform,  a 
position  computer,  a flight  computer,  and  a prelaunch 
initisi-condltion  system.  The  stable  platform  serves 
(a)  to  keep  two  accelerometers  properly  aligned,  one 
in  the  north  direction  and  the  other  in  the  east 
direction,  r>id  (b)  provides  a reference  for  attitude 
control  of  the  PPB.  Signals  from  the  accelerometers 
are  transmitted  to  the  position  computer  which 
computes  instantaneous  velocity  and  position.  The  , 
computer  also  applies  the  proper  voltages  to  torque  { 
the  platform  in  compensating  for  the  earth's  rotation 
and  curvature.  From  the  computed  position  of  the  ! 
PPB  and  the  location  of  the  target,  the  Di^t  computer 
produces  the  proper  inputs  to  the  autopilot  for  di- 
recting the  PPB  to  the  target.  The  prelaunch  initial- 
condition  system  performs  two  important  functions: 
it  levels  the  platform,  using  as  a velocity  reference 
the  ground  speed  Indicated  by  a Dopier  radar  sys- 
tem In  the  carrier  aircraft,  and  all^s  the  platform 
in  asimuth,  using  an  astrocompass  for  the  true- 
north  reference,  a photogonioroeter  bending  angle, 
and  a glmbal  correction  angle.  A modified  navigation 
system  in  the  carrier  aircraft,  In  conhinction  with  a 
range-to-go  computer,  supplies  initial  conditions  of 
range-to-go  between  carrier  and  target  tothe position 
computer.  A comparlso.'  of  the  inertial  system  and 
the  navigation  system  can  be  made,  after  a check 
run  between  two  aim  points,  by  a performance  check 
system, 

(3)  System  Analysis 

It  was  determined  that  the  resultant  errors 
in  the  Doppler  drift-angle  under  conditions  of  strong 
wind  (when  the  director  aircraft  turns)  would  be  large 
enou^  to  necessitate  switching  from  the  O^i^er 
system  of  platform  leveling  to  a memory-type  sys- 
tem, This  memory  system  eliminates  erroneous 
Doppler  information  and  continues  the  leveling  opera- 
tion on  the  basts  of  information  received  prior  to  the 
occurrence  of  the  disturbance. 


(3)  Guidance  Studies 

Preliminary  Khematles  have  beenprepared 
for  the  directional  and  terminal  guidance  systems  and 
a deslfe  specification  has  been  written. 

An  error  analysis  of  the  fli(^t  computer 
instrumentation  has  begun  in  which  actual  components 
will  be  used.  To  perform  tliese  studies  the  three- 
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axis  hydraulic  test  table.  Figure  12,  used  for  platform 
evaluations,  and  analogue  computers  ?*ill  be  utilized. 

(4)  Instrumentation 

Ibe  photogoniometer  is  an  instrument  that 
is  used  to  measure  deflection  angles  between  the 
alignment  of  the  platform  of  the  PPB  and  the  base  of 
the  astrocompass  in  the  director  aircraft.  Fabrication 
of  the  photogoniometer  has  been  subcontracted  and  the 
vendor  states  that  the  basic  concepts  presented  by 
Bell  Aircraft  have  been  investigated  experimentally 
and  found  satisfactory.  Detail  designing  has  beer, 
started. 


Progress  made  in  thedevelopment  of  initial* 
condition  computers  includes  the  decision  to  transfer 
all  initial  conditions  from  carrier  t^  PPB  with  multi- 
speed synchro  systems.  This  was  deno  toachleva  the 
required  accuracies  and  to  minimize  the  noise  and 
leakage  problems. 

Initial  conditions  for  three  different  targets 
can  be  set  Into  memory  servos  before  take  off.  Pro* 
visions  are  now  being  made  to  allow  an  operator  to 
choose  a target  by  adjusting  a selector  switch. 

Specifications  for  the  mechsnlcal  compo* 
nents  of  the  inltlal-condition  computers  are  being 
prepared.  Upon  completion  these  specifications  will 
j be  sent  to  various  Instrument  companies  for  bids. 

i 

f 


Figure  12.  Three-Axis  Hydraulic  Test  Table 
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(5)  Gyros  and  Platforms 

The  prototype  three*axis  platform  (for  pro- 
viding a reference  co-ordinate  system),  utilizing  three 
slngle-degree-of-freedcm  HIG-6  gyros,  was  as- 
sembled and  is  being  evaluated  as  a possible  replace- 
ment for  the  'HIG-S  platform  on  the  ultimate  weapon 
system. 


The  platform  stabilization  loop  Is  undei 
test  with  new  magnetic  amplifiers  used  to  drive  the 
gimbal  torquer  motors. 

(A)  Accelerometers 

The  simple-pendulum  and  inverted-pendulum 
accelerometers  are  being  developed  1^  Bell  Aircraft 
for  uae  on  the  multiaxla  stable  platform  (see  BMPR- 
36,  pp  25,  26),  The  more  sultabletypo  will  be  used  m 
the  final  design. 

The  simple-pendulum  accelerometer 
utilizing  four  sap^lre  ball  bearings  has  shown  good 
repeatability  (10*6  g)  and  linearity  (10*6  fO,  and  has 
been  evaluated  under  temperature  variations  and 
foand  to  be  satisfactory.  Final  evaluation  tests  are 
being  conducted. 

Preliminary  development  tests  of  the  In- 
verted-pendulum accelerometer  were  begun  on  20 
July  1954.  An  error  in  machining  the  spring  to 
su^rt  the  pendulum  was  found  to  be  the  source 
of  trouble  disclosed  during  these  tests.  A new 
spring  has  been  machined  and  Installed  and  the  tests 
are  continuing. 

(7)  Integrators 

A new  design  of  the  multiaxis  Integrator 
(tor  the  position  computer)  has  obviated  the  need  (or 
an  infinite  resolution  potentiometer.  Infinite  resolu- 
tlM  potentiometers  are  both  costly  and  difficult  to 
procure.  A breadboard  model  of  this  new  design  is 
being  evaluated  In  the  servo  development  laboratory. 

(6)  Power  Source 

The  original  promise  date  for  delivery  of 
two  inverter-regulator  units  from  Ford  Instrument 
Company  for  the  PPB’s  power  supply  system  has 
been  delayed  8 months  due  to  design  changes  origi- 
nated by  Redstone  Arsenti. 

Letters  were  written  to  several  vendors 
pertaining  to  Lie  design  and  development  of  the 
magnetic  power  supply,  (Three  flux  oscillators  lAve 
been  designed  for  the  magnetic  power  supply  end  the 
Inland  Tm'*.sforffler  Company  Ln  Buffalo  hu  been 
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contacted  to  see  if  they  can  wind  the  toroidal  cores.)  put  in  operation  in  all  three  axes.  Preliminary  tests 
A conference  was  held  with  the  eastern  represents-  indicated  (hat  strengthening  of  the  pltch-gimbal  frame 

tlves  of  Magnetic  Research  Corp.  at  i^ich  time  the  would  be  required  prior  to  further  testing. 

Bell  Aircraft  proposal  for  a magnetic  power  supply 
was  studied  in  detail.  Further  discussions  will  be 

held  with  Magnetic  Research  Corp.  engineers  before  (10)  Guidance  Cooling  System 

a bid  is  forthcoming. 


(9)  Test  Tables 

Ti'ie  August  completion  date  which  had  been 
set  for  the  combination  gyro  dirft  and  rate  test  taUe 
has  been  delayed  due  to  difficulty  In  obtaining  some 
of  the  mechanical  parts  for  the  drive  assembly. 
However,  this  table  should  be  assembled  by  15 
November  1954. 

The  three-axis  hydraulic  test  table,  Figure 
12,  for  evaluating  the  multiaxis  inertial  platform,  was 


The  basic  approach  for  controlling  the 
temperature  ol  the  inertial  guidance  electronic  com- 
partment has  been  decided.  Briefly,  the  multiaxis 
^atform  will  be  Insulated  and  individually  controlled 
at  a temperature  of  approximately  190*F.  (The  pre- 
liminary design  of  the  tempsrature-control  system 
for  the  fflultiaxls  platform  has  been  completed  and 
will  be  evaluated  In  the  laboratory.)  lire  over-all 
compartment  which  houses  tha  platform  and  electronic 
black  boxes  will  be  sealed  and  controlled  at  an  am- 
bient temperature  of  approximately  10*F. 


D,  Telemefering 


1.  GENEPAL 

Two  groups  of  telemetering  systems  are  ueed  !n 
XB-63PPB's.  Grouplls  in  current  use  with  research 
and  development  missiles,  while  Group  n will  be  used 
with  AFG$T  missiles  equli^d  with  simulated  war- 
heads. 


Group  I Is  used  to  transmit  both  qualitative  and 
quantitative  data  on  vital  components  and  systems. 
The  number  of  continuous  telemetering  channels 
varies  from  5 to  18.  By  commutating  2 or  3 of  these 
channels,  data  transmission  up  to  a maximum  of  74 
functlcns  is  obtained.  Telemetering  instrumentation 

Group  I on  early  XB-93's  includes  accelerometers, 
angle-of-attack  and  side-slip  vanes,  various  types  of 
pressure  pickups,  rate  gyros,  position  potentiometers, 
and  numarouA  a-c  and  d-c  voltage-measuring  units. 
Later  RID  XB-63*s,  in  conformance  with  specific 
test  schedules,  will  contain  telemetering  instrumen- 
tation on  vibration  pickups,  flow  m;.<rs  for  hydraulic 
flow  data,  and  strain  gages  for  the  roeuurement 
control-surface  hinge  moments.  Oscillographic  re- 
corders will  be  used  on  certain  PPB'stoobuln  strain 
data  on  control  surfaces.  Two  accelerometers,  a 
ground  relay  station,  and  automatic-starting  oscil- 
loscope cameras  will  be  used  to  obtainPPBdecelera- 
tlon  data  on  Impact. 

In  the  Group  II  telemetering  systems,  four  sub- 
carrier channels  will  be  used  three  contlmicus  and 
the  fourth  commutated  to  provide  27  subchannels. 


and  Instrumentaiion 


Automatic  decommutation  will  not  be  Incorporated. 
Accurate  pressure-altitude  data  will  be  obtained  by 
means  of  a continuous  channel,  but  In  general,  most 
of  the  end  instruments  will  supply  the  commutated 
channel  with  qualitative  data. 

2.  TELEMETERING 

a.  Flight  Plan  Changes 

In  accordance  w.(h  flight  plan  revisions,  changes 
in  telemeterLng  instrumentation  were  made  on  all  of 
the  remaining  Model  56B  PPB's  through  No.  28.  In 
general,  theee  changes  consisted  of  adding  continuous 
telemetering  channels  to  the  power  plant  instrumen- 
tation to  obtain  information  on  chamber  preseures, 
fuel  presfures,  and  oxldlser-pump  discharge  pres- 
sures. Provisions  were  also  maoe  to  telemeter 
rocket  firing,  and  turbine  arming  and  firing  switch 
actions.  To  provide  for  the  continuous-channel  tele- 
metering of  these  items,  some  of  the  less  critical 
data  were  removed  from  continuous  channels  and 
fed  to  a commutator.  Since  there  was  not  a sufficient 
number  of  continuous  channels  on  XB-83  No.  21  to 
accommodate  these  additional  functions,  the  Century 
oscillographic  recorder  recovered  from  XB-83  No.  14 
was  reworked,  retested,  end  installed  In  the  warhead 
section.  Instead  of  ualng  the  potentiometer-type 
Inetruments  already  Installed,  pickups  of  the  strain- 
gage  type  were  ad^d  to  monitor  propulelon  system 
pressures.  These  s'.rain-type  Instruments  are  less 
susceptible  to  vioratlon,  and  should  provide  more 
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reliable  daU  in  the  evert  oi  another  po«er  plant 

shuldown.  Drawings,  Installation,  and  checkout  of  this 

telemeterbg  circuitry  for  PPB  No.  21  have  already 
been  completed.  Rework  of  the  channel  assignments 
on  other  PPB’s  of  the  Model  56B  serleshas  also  been 
completed  and  IIiAl  tests  are  under  way. 

Because  o!  the  short  flights  of  PPB's  16  and 

17  - the  last  oftheXB.CS’sspecIflcallylnstrumented 

for  telemetering  certain  critical  servo  func- 
tions - sufficient  servo  daU  were  not  obtained.  Con- 
sequently, the  telemetering  Instruments  that  were 
recovered  from  PPB  No.  11  were  quickly  reworked, 
retested,  and  Installed  In  PPB's  19  and  21  to  obtain 
in-flight  data  on  servo  valve  current,  accelerometer, 
and  demodulator  signals. 

To  conform  with  the  latest  revl8lor.s  In  the 
flight  plans  for  Model  56D  missUes,  a new  cam  was 
designed  for  the  proportional  programmer  (see  BMPR 
No.  37,  p.  10).  Since  procurement  dilflcuUles  have 
delayed  the  labrlcatlon  ol  these  cams,  two  step-type 
programmers  were  reworked  to  approximate  the 
function  required,  the  reworked  programmer  will 
be  used  In  XB-63's  22  and  24. 

b.  Equipment  Testing 

Rework  and  retect  of  the  remaining  16-charnel 
type  telemetering  transmitters  were  completed  on  alt 
existing  units.  This  Included  the  addition  of  K-C  type 
fUters  in  the  Vlbrotron  outjwU  and  the  placing  of 
magnetic  shields  around  adjacent  Vlbrotron  ampli- 
fiers. When  this  was  completed,  and  pre- 

emphasis  problems  in  the  transmitter  were  elim- 
inated. 

The  special  tests  being  conducted  on  PPB  No.  22 
to  determine  the  sources  of  certain  data  Inaccuracies 
were  completed.  Follow-up  tests  wiU  bs  made  after 
discrepancies  have  been  corrected.  Both  corrective 
action  and  foUow-up  testa  wUl  beaccompllsheddurlng 
lbs  next  quarter,  If  scheduling  does  not  Interfere 
with  the  present  workload. 

The  first  captive  flight  of  PPB  No.  21  Indicated 
that  a considerable  amount  of  4W)-cycle  pickup  and 
noise  existed  In  the  six-volt  d-ctelemeterlngfUamsnt 
leads  of  the  director  aircraft.  This  problem  was 
solved  by  designing  and  fabrlcatlfWa400-cps  rectifier 
to  replace  the  carbon-pllc  regulated  dynamotor.  In 
addition.  It  was  necessary  to  rerwite  the  400-cycle 
and  six-volt  d-c  leads  which  had  been  In  a common 
cable  In  the  director  aircraft. 

During  the  checkout  Of  PPB  No.  48,  wiring 
discrepancies  and  compatibility  problems  usually 
assocUled  with  a completely  new  installation  were 


quickly  discovered  and  corrected  prior  to  the  release 
of  the  PPB  for  shipment  toHADC.  CompattbUlty  tests 
are  scheduled  at  HADC  with  the  DB-36  and  DB-47 
director  aircraft. 

As  a result  of  the  differences  In  data  obtained 
at  HACC  from  three  commutated  channels  being  used 
to  monitor  the  same  function  (l.e.,  alternator  voltage 
on  PPB  14),  the  recovered  transducer  from  the  PPB 
was  returned  to  Bell  Aircraft  for  investigation.  The 
results  of  the  Investigation^  indicated  that  the  time 
cemstant  of  the  output  circuit  was  too  low  to  permit 
accurate  sampling  of  the  function  more  than  once  In 
every  revolution  of  the  commulaior.  A correction 
factor  was  determined  and  applied  to  the  recorded 
dau  to  obtain  the  correct  in-flt^t  Information.  To 
avoid  this  difficulty  in  subsequent  missiles,  the  alter- 
nator volUge  will  be  single-sampled  Insteadof  triple- 
sampled. 

Continuing  investigations  of  the  phasing  and 
tenslmi  problems  Inherent  In  the  design  of  the  com- 
mutator-gating brush  assemblies  have  brought  about 
the  following  thanges: 


Only  prototypes  of  the  Items  Just  mentionedtmve 
been  fabricated.  Prod-jcllon  drawings  and  fabrication 
of  parts  will  be  aecomfdlshed  during  the  next  quarter. 


c.  Four-Channel  Telemetering  Systems 

The  entire  four-channel  telemetering  eystem 
scheduled  to  be  used  In  PPB's  46  through  64  has  been 
reviewed  to  conform  with  changes  In  flight  planning. 
Telemetering  of  the  warhead  fuzing  system  and  a 


(1)  New  linear  backup  springs  for  the  bnishes 
were  designed  and  fabricated  to  replace  the 
nonlinear  springs. 

(2)  New  brushes  were  designed  and  fabricated. 

(3)  New  sanding  ard  hontngdlscsweredeslgned; 

prototypes  were  fabricated  to  permit  the 
refacing  of  existing  brush  assemblies  and 
commutator  face  plates. 

(4)  New  contacts  were  used  to  replace  .those 
worn  beyond  repair. 

(5)  The  measuring  Jig  for  brush  tension  was 
reworked  to  eliminate  sources  of  error. 

(6)  A new  (brush-contact)  assembly  Jig  for 
fabricating  brush  assemblies  wax  designed. 
This  eliminates  the  costly  delays  en- 
countered In  obtaining  units  from  vendors. 
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monitoring  circuit  for  the  crystal  current  of  the 
USR  were  added.  The  telemetering  Junction  box  was 
redesigned  to  eliminate  the  8hock->mounted  relay 
assembly,  the  SRIR-type  wire  was  replaced  by  Teflon- 
insulated  wire  and  the  old  relays  were  replaced  with 
new  ruggedized  type.  Prototypes  of  the  Junction  box 
wUl  be  tested  during  the  next  quarter. 

The  program  Initiated  during  the  last  quarter 
to  desigr  ^ power  supply  to  replace  the  battery  pack 
for  the  four-channel  system  to  be  used  in  No.  66  aiMl 
subsequent  PPB's  was  completed.  The  primary 
purpose  of  this  program  was  to  mate  pack^s  which 
would  successfully  undergo  the  same  qualification 
testing  that  is  required  for  an  operational  system. 
Thus,  all  assemblies  were  sealed  to  meet  humidity 
requirements,  and  a Bell-designed  r-f  transmitter 
assembly  was  added  In  place  of  the  commercial  unit. 
The  unit  designed  by  Bell  Aircraft  was  added  after 
all  attempts  to  obtain  a transmitter  that  conformed 
with  Bell  Aircraft  specifications  had  failed.  Proto- 
types of  the  foregoing  liems  are  being  completed. 


3.  INSTRUMENTATION 
a.  Vtbrotron 

The  first  units  of  the  type  944  temperature- 
stabilized  Vlbrotron  assemblies  designed  by  Bell 
Aircraft  have  been  received  from  Byron  Jackson. 
Af'er  minor  corrections  have  been  made,  these  units 
will  meet  all  of  the  required  specifications.  Tests 
have  revealed  that  the  center  frequency  drift  with 
temperature-cycling  was  due  to  the  vlbratlng-wire 
mounting  technique,  the  manufacturer  Is  Investigating 
this  problem. 


b.  Vlbrotron  Data  Reduction 

As  described  in  BMPR-37,  page  28,  Investiga- 
tions are  continuing  on  improved  methods  of  receiving 
and  recording  Vlbrotron  data.  In  line  with  this,  work 
on  the  hlgh‘ptec*,«lon,  data-reductlon  method  for  use 
with  Vlbrotron-transmitted  data  has  been  delayed  by 
(he  more  urgent  work  brought  about  by  changes  In  ‘ 

flight  plaimlng.  However,  prototypes  have  provedthat 
the  recording  method  Is  basically  sound.  It  is  antici- 
pated t.hat  the  system  wlU  be  In  operation  by  the  end 
of  the  next  quarter. 

C.  Impact  Instrumentation  (See  BMPR-3S)  i 

The  matching  iNetworkforlnstrvnentltigthePPB 
for  impact  data  ha?  been  eompleteu  and  the  initial 
installations  have  been  accomplished.  This  will  pro- 
vide for  the  monitoring  of  data  from  the  MC-300 
fuzes  in  all  PPB's  equipped  with  the  16-chsnnel  tele- 
metering system.  1 

d.  Detonsllon  Instrumentation -Thyratron  Network  1 


Initial  packages  of  this  system  are  being  con- 
structed and  should  be  ready  for  evaluation  durlngthe 
next  quarter.  They  will  effect  a shift  of  transmitter 
frequency  st  the  time  of  detonation.  Recording  of  the 
tranemlssion  by  photographing  oscilloscope  screens 
will  provide  data  relative  to  the  performance  of  the 
contact  fuzee. 

e.  Vibration  Data  Reduction 

Present  usage  of  the  filter-ne*work  type  of 
vibration  data  reduction  equipment  has  resulted  In 
considerable  savings  of  manpower.  An  analytlt  will 
be  conducted  to  determine  the  optimum  number  of 
filters  needed  for  an  ideal  reduction  aystem. 
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1.  AERODYNAMICS 

a.  General 

A major  portion  ot  the  aerodynamic  work  on 
the  XB-63  has  been  completed.  The  results  ot  this 
work,  consisting  erf  both  theoretical  and  experimental 
analyses,  have  been  published  In thelollcwlng reports: 

(1)  Rascal  Design  Proposal  Report  No.D98*94S«03S 

(2)  A General  Study  of  the 
Performance  CapabUi- 
ties  of  the  XB<d3 

(3)  Basle  Aerodynamic 
Characteristics  of  the 
XB-93 

(4)  Aerodynamic  Heating 
and  Thermal  Analysis 
oftheXB-e3 

($)  Static  Stability,  Con- 
trol, and  Maneuver- 
abUlty  of  the  XB-S3 

b.  Flight  PUns 

Aerodynamic  portions  of  the  detailed  flight  plant 
have  been  completed  for  XB-93*e  Uirough  No.  3S,  as 
well  as  for  XB-6S  No.  49. 

c.  Dynamic  Stability 

A report  on  the  dynamic  behavior  of  the  XB-W 
is  being  prepared.  It  contains  sections  dealing  with 
the  dynamic  stability  of  the  aero-servo  system  to 
pitch,  yaw,  and  roll,  and  analyses  of  terminal  dive 
maneuverabUicy,  roll  control,  and  launch  safety. 


Report  No.  56-978-010 

Report  No.  56-978-003 

Report  No.  56-978-013 

Report  No.  56-978-011 


a station  between  the  propellant  tanks.  The  orifices 
are  connected  by  means  of  a manifold  leading  to  a 
pressure-sensitive  switch.  The  pressure  at  these 
orifices,  however,  differs  from  the  true  ambient 
static  pressure.  This  difference,  or  error,  depends 
upon  the  position  of  the  orifices  along  the  PPB  body, 
as  well  u upon  flight  variables  suchasMach  number, 
angle  (rf  attack  and  sideslip,  and  control  surface  de- 
flections. Thus,  the  accuracy  with  which  the  fusing 
system  detonates  the  PPB  at  a prcds^^rmLnedaltltude 
depends  upon  determining  the  prossure-senslng  er- 
rors, and  then  compensating  for  these  errors  in  the 
aneroid  switch. 

Mach  number  appears  to  be  among  the  most 
influential  factors  affecting  pressure-sensing  errors. 
Therefore,  the  questloo  arises  as  to  how  accurately 
the  detonation  Mach  number  can  be  predicted,  as- 
suming that  all  subsystems  which  may  influence  the 
Mach  number  are  operating  within  their  desl|p) 
tolerances.  SmaU  variations  in  thrust,  launch  speed 
and  altitude,  winds,  range  to  target,  as  well  ter- 
minal dive  maneuvers,  can  influence  the  Mach  number 
at  detonation.  This  general  problem  has  been  under 
Investigation  for  some  time.  Since  it  Is  essentially 
a performance  pruUem  containing  a large  number 
of  variables,  methods  were  devised  for  rapid  vSleu- 
latlon  of  performance.  Accordingly,  the  airframe- 
servo  section  of  the  Rascal  Simulation  System  w<is 
set  up  to  permit  accurate  solution  of  the  complete 
flight  path  problem.  By  using  this  rapid  performance 
computing  device,  the  major  task  becomes  one  of 
determining  the  possible  variations  of  the  many 
pe/  vlnent  quantities,  and  assigning  a degree  of  prob- 
ability to  them. 

e.  Operational  Planning 

In  conjunction  with  B-63  operational  planning, 
the  problems  concerned  with  the  transition  of  the 
Rascal  PPB  from  an  RAD  vehicle  to  an  operational 
weapon  are  being  studied. 
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The  primary  fusing  system  of  the  RaKal  PPB 
(see  Section  0,  Armament)  utilises  the  relationship 
between  altitude  and  static  pressure.  Its  accuracy  in 
detonating  the  warhead  at  a given  altitude  depends 
largely  upon  the  accuracy  to  which  static  pressure 
can  be  measured  at  the  PPB,  as  well  u the  accuracy 
to  which  the  Urget  height  and  target  atmospheric 
conditions  can  be  predicted. 

To  obtain  static  pressure,  a series  of  orllices 
are  drilled  in  the  circumference  of  the  PPB  body  at 
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Considerable  effort  Is  being  devoted  to  deter- 
mine precisely  the  adjustments  to  such  control 
parameters  as  climb  angle,  cruise  altitude,  dive  angf  e, 
and  thrust  duration,  which  are  necessary  to  prepare 
a PPB  at  squadron  level  for  a specific  mlse<on  In  a 
minimum  of  time.  These  adjustments  will  be  In- 
fluential in  determining  the  degree  of  readiness 
required  ox  PPB’s  malntaLned  in  squadron  "ready 
storage."  WUh  a PPB  in  a particular  state  cf 
preparedness,  and  with  Intentions  ot  making  final 
adjuatiuents  prior  to  a specific  mission,  it  Is  of 
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considerable  Interest  to  know  the  potential  flexibillt) 
of  the  system  under  them  conditions.  More  specific* 
ally,  the  questions  arise  as  to  'trtiether  the  Rascal 
weapon  can  accomplish  missions  Involving  shorter 
ranges  than  the  maximum,  and  whether  the  launch 
conditions  can  be  altenid  without  necesslt.'Uing  addi- 
tional adjustments  to  the  FPB.  A study  has  been 
initiated  to  obtain  answers  to  these  and  similar 
questions. 

2.  STRUCTURES 
a,  General 

The  following  appendices  covering  structural 
analyses  for  Model  56F  airframes  were  submitted  to 
WADC  for  approval: 

(1)  Report  No.  S6-9<1-012,  Appendix  B.  **Aft 
Horizontal  Wing" 

(2)  Report  No.  56-941-014,  Appendix  B,  "Aft 
Vertical  Surface" 

(3)  Report  No.  56-941-01$,  Appendix  B,  "Rud- 
der" 

Fuselage  structural  reports,  listed  as  Volumes 
IV  and  V,  Part  n.  Appendix  B of  Report  No.  56-941- 
017,  are  being  prepared  for  the  Model  96F  PPB. 
These  volumes  are  expected  to  be  submitted  toWABC 
during  the  next  quarter. 

Preliminary  structural  design  effort  was  com- 
pleted during  this  quarter  on  a newaft  horizontal  wing 
with  a thinner  section  (4%  instead  of  6%  at  the  ro^) 
and  a half-blunt  aileron. 

New  concepts  In  the  method  of  shipping  and 
storing  Rascal  PFB's  has  resulted  in  stopping  all 
structural  work  on  the  shipping  containers  originally 
planned  for  these  applications.  Other  ground  hand- 
ling equipment  Is  also  being  reviewed  for  posslUe 
design  Improvements. 

Estimated  weight  and  balance  data  for  PPB 
Model  66  were  prepared  for  Insertion  In  Specifica- 
tion No.  66-947-011.  These  data,  summarized  in 
Table  V,  cover  a basic  missile  configuration  idiereln 
fuel  and  oxidizer  tanks  utilize  Internal  bladders  tor 
expulsion,  and  an  alternate  configuration  consisting 
o<  a "blazer"  fuel  tank  and  a "mechanical"  oxidizer 
tank  with  an  Internal  small-cone-shapcd  compartment 
to  facilitate  expulsion. 

A report  of  actual  weights  for  Model  56B  PPB 
No.  16  was  submitted  to  WASC  for  approval.  This 


report.  No.  56-942-111,  «nows  deUUed  weigh*  ^nd 
balance  data  for  No.  16,  which  Is  an  K£D  *.c-h!cle  tnat 
has  Interim  guidance  and  is  recoverable. 

Design  revisions  are  nearly  complete  for  the 
nose  and  sft  body  of  the  F-89C  aindane  wt.icn  wUl  be 
used  to  simulate  the  XB-63  (see  Section  I,  Support 
Aircraft).  An  analysis  report  covering  the  major 
structural  changes  to  this  aircraft  Is  being  prepared 
for  submittal  to  WADC  during  the  next  quarter. 

b.  Criteria  and  Loads 

Work  is  continuing  on  the  design  loads  distri- 
bution for  the  production  version  of  the  Rascal  PPB 
airframe.  The  basic  total  loads  calculated  earlier 
were  utilized  to  determine  the  load  distribution  for 
the  critical  supersonic  flight  conditions.  Similar 
load  distributions  for  the  critical  subsonic  flight 
conditions  ars  nearly  complete.  A formal  report 
providing  basic  load  and  load  distribution  data  will 
be  Issued  after  the  calculations  for  subsonic  flight 
conditions  are  complete. 

The  structural  strain-ga^  analysis  Iseomplete 
for  PPB  0914,  the  first  XB-63  to  be  equipped  with 
structural  strain-gage  instrumentation.  Thtsanalysls, 
presented  in  Bell  Aircraft  Report  56-941-025,  "Strain 
Gage  Analysis  - Rascal  PPB  14B  Flight,"  was  sub- 
mitted to  WADC  for  their  information. 

Calibration  data  as  well  as  numerous  changes  In 
maneuvers,  weights,  and  telemetering  for  PPB's  21 
and  25  are  presented  In  Revision  I of  Bell  Aircraft 
Report  56-941-024,  "Preflight Data  — Structural 
Flight  Load  Survey,  XB'63."  This  report  has  been 
submitted  to  WADC  for  approval. 

The  Bell  Aircraft  Specification  forrdtrogentubt) 
bundles  was  amended  to  Incorporate  the  final  proof- 
test  pressures  and  volumetric  sets  which  serve  as 
criteria  in  acceptance  testing.  The  specification 
was  also  revised  to  Include  the  latest  structural  re- 
quirements relative  to  vibration  tests. 

c.  Static  Test 

Bell  Aircraft  Report  56-929-019,  "Static  Test 
of  XB-63  Series  56F  — Program  Report,"  was  sub- 
mitted to  WADC,  This  report  defines  In  detail  the 
structural  tests  to  be  conductedonanXB-6Salrframe. 
A preliminary  draft  covering  the  structural  test 
program  was  previously  dlscussod  with  WADC,  and 
the  flju'  report  as  submitted  Incorporates  WADC 
comments.  The  start  U the  structural  test  program 
has  been  postponed  to  IS  October  1954  because  ol 
a rescheduling  of  delivery  of  a PPB  airframe  to  the 
Structures  Laboratory. 
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TABLE  V 

WEIGHT  AND  BALANCE  SUMMARY 

RASCAL  PILOTLESS  PARASITE  BOMBER 

USAP  B-83A,  Bell  Aircraft  Model  66 

Basic 

Alternate 

Configuration 

Configuration 

Weight 

HorCG 

Weight 

Her  CG 

(lb.) 

(Fuse.  Sta.) 

(lb) 

(Fuse.  Sta.) 

Gross  Weight 

18161.6 

226  0 

18220.6 

224.6 

Launch  Wel^t 

18096.7 

226.3 

18149.2 

224.5 

Empty  Weight 

5872.3 

234  8 

5836.1 

;.14.8 

A structural  test  report,  No.  56-929-021,  "Static 
and  Operational  Tests  — R&D  Modified  Transport 
Carriage,"  was  submitted  to  WAIX;.  An  operational 
transverse  test  will  be  conductedonthePPBtransport 
c.  rlage  alter  modification  of  the  transverse  drive 
has  been  completed. 

An  aluminum  alley  "mechanical"  oxidizer  tank 
has  been  r:bjected  to  two  aging  cycles  during  a 
corrosion  fatlque  testlnWFNA.  Both  Ute  "mechanical" 
and  "bladder"  configurations  of  the  OIS-T  aluminum 
alloy  propellant  tanks  have  been  tested  at  a proof 
pressure  of  150  psl.  A fatigue  test,  consisting  of  a 
series  of  2000-cycle  runs  at  0 to  00,  0 to  72,  and  0 
to  96  psl,  was  successfully  performed  on  a "mechan- 
ical" oxidizer  tank.  A similar  test  Isbeing  conducted 
on  a "bladder"  oxidizer  tank;  a run  of  2000  cycles 
at  0 to  60  psi  has  been  completed. 

The  development  testina  of  the  nitrogen  tube 
bundles  (with  0.065  vails)  wu  completed.  A proof 


pressure  for  production-type  tube  bundles  was  estab- 
lished at  not  lower  than  13,000  psl  nor  higher  than 
16,000  psl.  Proof  and  burst  testing  of  qualification 
cods  was  completed  and  fatigue  testing  has  started. 

d.  Laminated  Plastic  Airframe 

As  recommended  by  Bell  Aircraft  and  approved 
by  AMC,  subcontracts  will  be  awarded  to  the  Go^ear 
Aircraft  Corporation  and  the  Young  Development 
Laboratories  for  the  study  and  design  of  ^astlc 
laminate  airframe  components  of  the  XB-63.  Study 
and  design  specifications  defining  this  work  mere  sub- 
mitted for  subcontractor  approval  in  Septemter  1954. 
After  receiving  a revised  cost  estimate  from  Goodyear, 
Bell  Aircraft  issued  a letter  of  intent  an  i iTork  was 
initiated  onthe  materials  study  for  the  selected  com- 
ponents. It  is  anticipated  that  agreements  will  be 
reached  with  the  Young  Development  Laboratories 
early  in  October.  This  will  enaUe  them  to  proceed 
with  their  portion  of  the  materials  study. 


F.  Dynamics 


1.  GENERAL 

Mathematical  analyses,  dynamic  analyses,  and 
data  processing  and  reduction  are  essential  steps  in 
the  development  M the  B-63  Weapon  System. 

Mathematical  analyses  deal  with  the  operational 
problems  of  the  iveapon  system  and  the  conversion 
of  engineering  problems  to  mathematical  statements 
Including  the  computation  of  their  resultant  solutions. 
Current  programs  include  error  analyses,  logistical 
requirements,  and  evaluations  of  alternate  develop- 
ments. 


Dynamic  analyses  to  date  have  included  flutter 
analysis  and  grou^  vibration  tests,  the  determination 
and  simulation  oi  the  vibrational  environment  of  tiie 
mtssUe  during  its  various  phases  of  operation,  and 
miscellaneous  vibration  problems. 

During  1950  it  became  evident  that  the  reliability 
of  the  Rascal  weapon  would  be  seriously  affected  if 
the  over-all  vibration  problem  were  not  solved.  Vi- 
bration surveys  since  thenhave  established  that  weapon 
system  components  should  le  designed  to  requirements 
including  the  5 to  500  cps  frequency  range.  Originally, 
the  range  limits  were5to60cps.  In  1951  construction 
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vzs  started  on  avibration  simulator  that  wouldbe  used 
to  vibrate  the  complete  missile  during  its  final  sys* 
terns  test.  This  simulator.  Figure  13,  was  completed 
in  May  19S3  and,  beginning  rith  PPBNo.  1117,  was 
used  during  final  checks  to  determine  the  reliability 
of  XB*63  missiles  under  simulated  vibrations  that 
paralleled  operational  conditions. 

More  recently  XB*63  flutter  .uialyses  have  iodl* 
cated  that  surface  flutter  at  various  altitudes  doesnM 
occur  at  subsonic  and  supersonic  speeds  up  to  Mach 
number  2.5. 

Missile  data  processing  techniques,  which  had 
their  beginning  with  the  earliest  testlngof  the  MX-776A 
Shrike  missiles,  were  used  for  both  presenting  and 
interpreting  data  obtained  during  tests.  Presentation 
Includes  the  translation  of  original  data  into  graphic 
expressions  to  facilitate  data  analysis.  These  test 
data  are  then  compared  with  the  final  fllght^test 
performance  of  the  PPB,  and  used  to  segregate  re> 
cording  and  instrumentation  errors  as  wellastohigh- 
llg^t  various  correlations  which  may  exist.  By  using 
automatic  data  processing  facilities  and  prellmtaary 
analysis  techniques,  It  Is  now  possible  to  furnish  test 
results  within  12  hours  after  raw  data  are  received. 

The  B«53  weapon  reliability  program  was  Initiated 
In  July  1953.  Its  general  purpose  has  been  to  collect 
and  analyze  data  from  which  the  reliability  of  the 
tactical  B>63  weapon  system  can  be  predicted.  During 
the  research  phase  of  weapon  development,  a secondary 
purpose  has  been  to  point  out  and  emphasize  problem 
areas  In  the  various  weapon  components  to  aid  In 
early  recognition  and  solution  of  these  problems. 

To  date  major  emphasis  has  been  placed  on  de- 
ternlning  and  Improving  the  reliability  of  tndlvUual 
components,  and  data  collection  and  analysis  tech- 
niques have  been  established.  As  more  flight  data 
become  available,  while  the  weapon  approaches  Its 
operational  status,  weapon  system  reliabilities  will 
become  more  definite.  Atthepresenttime, Increasing 
emphasis  is  being  placed  on  component  system 
analysis.  Detailed  discussions  of  the  reliability  pro- 
gram are  presented  in  Bell  Aircraft  ^urterly  Relt- 
abilliy  Reports,  Nos.  56-989-101,  -102,  and  -103. 


Figure  13.  Rascal  Vibration  Simulator 


operation.*  This alsoladlcaiedthatmoatmaUunetlons 
could  be  expected  during  the  first  ten  seconds  of 
bypass.  Subsequent  bypass  operations  bore  this  out 
and  an  Intensive  investigation  was  launched.  As  a 
result,  several  changes  are  being  made  to  the  power 
plant.  The  modified  power  plant  wiuthenbe  carefully 
tested  and  the  results  will  be  compared  with  those 
obtained  from  past  analyses.  The  specific  techniques 
used  In  these  analyses  as  wsU  as  the  detaUed  results 
obtained  are  described  In  the  Bell  Aircraft  Quarterly 
Reliability  Reports  mentioned  previously. 

To  improve  the  techniques  which  have  been  used  In 
calculating  rsIlibUlty,  several  IBM  procedures  are 
being  revised.  In  the  past,  all  rellabilUtes  were  cal- 
culated by  hand.  But,  If  the  results  of  selected 
samples  are  sufficiently  repetitive,  all  reliabilities 
can  be  calculated  mechanically.  It  will  then  be  pos- 
sible to  maintain  a continuous  check  on  each  compo- 
nent by  directing  the  IBM  equipment  to  provide  a 
periodic  list  of  all  components  which  tall  below  a 
preeet  standard.  In  this  manner,  a more  accurate, 
up-to-date  listing  of  units  with  lortr  reliability  will 
be  obtained.  Also, personnel whohavebeencalculating 
reliabUitiss  will  be  free  to  Investigate  more  com- 
pletely those  units  which  exhibit  lower  reliability  and 
to  establish  methods  for  determining  both  missile  and 
weapon  system  reltabilUics. 


2.  RELIABILITY 

The  process  of  evaluating  and  analyzing  the  re- 
liability of  components  end  systems  was  continued 
during  this  quarter.  A study  of  Rucal  rocket  engine 
reliability,  for  example,  indicated  that  a majority  of 
all  malfunctions  occurred  durii^  the  Initial  bypass 
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During  bypass,  the  gat  generator  of  the  power 
plai.fc  drives  the  turbine  propellant  pump  to  which 
the  electrical  and  bydra^lc  power  units  are  at- 
tached. In  bypass,  electrical  and  hydraulic  power 
Is  provided  but  the  propellants  are  returned  to  the 
tanks. 
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The  techniques  described  here,  as  wellasUemore 
common  ones  which  are  used  in  other  prases  of  re- 
liability work,  will  be  presented  to  a group  of  WADC 
personnel  on  12  and  13  October  1954.  Part  of  Bell 
Aircraft's  reliability  effort  has  been toprepare charts 
and  samples  of  IBM  runs  and  other  descri^ive  mate- 
rial which  will  make  clear  the  basic  methods  used  in 
the  reliability  program.  In  answer  to  a specific  re- 
quest by  WADC,  similar  material  (l.e.  Sample  Forms, 
Codes,  etc.)  is  being  prepared  for  transmittal. 

Although  not  a planned  part  of  the  over-all  reli- 
ability program,  reliability  data  have  proven  Invalu- 
able in  determining  spares  requirements.  Reliability 
personnel  have,  on  several  occasions,  been  called 
upon  to  assist  in  determining  the  numter  of  spares 
needed  to  maintain  certain  phases  of  the  Rascal  test 
program.  Methods  of  "mechanising"  all  spares  re- 
quirements, as  based  on  past  performance,  are  being 
considered.  Reliability  records  were  used  to  deter- 
mine the  number  of  spares  needed  <0  support  the 
"HI  Valu"  items  which  will  be  used  in  the  AFOST  pro- 
gram. From  the  foregoing  trend,  it  is  expected  that 
rellahUity  will  assume  an  increasing  role  in  the  spare 
parts  program. 


3.  WEAPON  INETKUMCNTATION  ANALYSIS 

Pilotless  parasite  bomber  No.  0914  was  flight- 
tested  with  a low-pressure  power  plant  at  HAOC  on 
) 22  June  1954.  One  purpose  of  the  (ll^t  was  to  test 

the  telemetering  Instrumentation  ar.d  data  reduction 
methods  to  be  used  for  obtaining  structural  flight 
load  data  on  three  future  PPB's. 

The  following  can  be  said  of  instrumentation  capa- 
bilities during  this  test: 

(1)  As  with  the  r^evlous  flight  test  of  Rascal  No. 
0812,  telemetered  power-plant  data  on  0914 
continued  to  show  scatter  due  to  vibration  of 
the  end  instruments,  This  scatter  did  not 
seriously  hamper  power-plant  analysis  which 
indicated  successful  operation  during  all 
planned  phases  of  Initial  bypass,  boost,  cruise, 
and  final  bypass. 

(2)  The  first  reduction  of  structural  (flight-load) 
data  from  strain  c^ges  mounted  or.  the  aft 
horizontal  surfaces  of  the  PPB  was  completed 
during  July,  informatlonfromloadcalibratlons 
performed  at  HADC,  9 May  1954,  was  used  in 
reducing  these  data.  The  KADC  calibrations 
consisted  of  applying  loads  of  0,  1000,  and  2000 
pounds  downward  at  known  locations  on  each 
aft  wing.  With  known  arms  between  loadappll- 
cations  and  strain-gage  locations  and  a known 
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trace  deflection  for  certain  bending  moments  at 
each  gage  location,  the  determination  of  bending 
moments  versus  time  at  various  spanwise  lo- 
cations presented  no  difficulties. 

'fhere  was  no  recalibration  between  9 May  and 
22  June  1954,  the  date  of  the  final  flight.  Since  there 
were  obvious  zero  shifts  on  some  gages,  this  com- 
plicated the  problem  of  determining  the  best  curves  of 
trace  deflection  versus  bending  moment  of  each  gage. 

Flight  lend  data  were  obtained  from  7 of  the  10 
gages  mounted  on  the  wings.  Quantitative  and  quali- 
tative results  were  encouraging  when  compared  with 
wind-tunnel  data  and  telemetered  flight  data. 

Missile  No.  21,  which  has  strain  gages  installed 
on  forward  and  aft  vertical  and  horizontal  surfaces, 
Is  expected  to  be  flight-tested  early  in  the  next 
quarter.  It  Is  planned  to  recalibrate  these  gages 
Immediately  prior  to  the  flight  by  using  resistors  to 
simulate  loAds. 

Rascal  XB-83’s  1018  and  1117  were  flight-tested 
primarily  to  test  power  plant  operation  and  servo 
pilot  control  during  climb  and  dive,  and  to  evaluate 
the  pressure-sensing  system  for  developme'^t  of  the 
warhead  fuzing  system.  A secondary  objective  was  to 
evaluate  the  guidance  system.  The  ability  of  instru- 
mentation to  provide  adequate  data  on  these  objectives 
was  as  follows: 


The  power  plants  of  both  missiles  shut  down  pre- 
maturely Immediately  alter  umbilical  separation 
occurred.  Available  flight-test  data  revealed  no 
reason  for  the  mallunctton,  but  a careful  correla- 
tion of  all  other  data  provided  Information  regard- 
ing the  time  of  engine  cut-off  relative  to  rocket 
firing  and  separation  of  the  missile  from  the  um- 
bilical cable.  This  Information  was  comparedwlth 
test  data  from  ground  firings  at  AF  Plant  No.  36 
to  establish  the  most  probable  cauees  of  the  pre- 
mature shutdowns. 


As  a result  of  this  investigation,  PPB  No.  21  was 
moditied  to  simplify  the  rocket  control  system  and 
the  method  of  launching  was  changed.  Rascal  No.  21 
Is  now  equipped  with  Instiumentatlonio  analyze  launch 
and  power-plant  operation. 

Because  of  the  premature  engine  shutdowns  on 
missiles  1016  and  1117,  <n-fllght  evaluation  of  the 
servo  anl  guidance  syetems  was  not  possible.  All 
data  from  these  systems  were  adequate  for  analyzing 
the  performance  of  systems  during  the  prelaunch 
pnase  of  operation, 
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The  objective  of  evaluating  the  pressure^flenslng 
system  for  development  of  the  warhead  fuztr.r  system 
was  limited  b/  the  effect  unstable  flight  had  on  static 
pressure  and  instrumentation.  The  desired  test  of 
the  pres8ure*8enslng  system  was  not  obtained.  It  can 
be  concluded  in  the  case  of  Ko.  1117,  however,  that 
lr.e  Vibrotron  <iltimeter  provided  the  best  source  of 
altitude  data.  In  the  case  of  Ko.  1016,  Vibrotron  data 
were  affected  by  difilculties  at  the  receiving  stations; 
this  did  not  refhct  on  the  capabilities  of  the  altimeter 
itself. 

4.  OPERATIONAL  ANALYSIS 

Mote  than  one«thousand  simulated  runs  have  been 
made  to  determine  the  combined  effects  of  midcourse 
errors,  terminal  guidance  errors,  and  delayed  ta^t 
recognition  on  the  dispersion  of  ground  burst  against 
ideal  polnt'targets.  The  following  equipment  «^s 
used: 

(1)  A guidance  operator's  station,  complete  with 
control  stick  and  cathode  ray  oscilloscope. 

(2)  A network  of  analogue  computers  and  servos 
as  described  In  Bell  Aircraft  Report  S6*976«01S. 

(3)  An  automatic  plotting  board  for  recording  alti- 
tude versus  range  and  aalmuth  versus  range 
during  the  terminal  dive. 

For  each  simulated  flight,  Initial  condltfuns  that 
were  assumed  to  exist  at  the  Initiation  of  terminal 
dive  were  Introduced  Into  the  computers.  The  "dire” 
switch  was  then  used  to  cause  the  PPB  to  dive  at  an 
angle  of  30*.  The  changes  In  position  of  the  ta^t 
relative  to  the  PPB  were  noted  lviisul<htnce  operator 
who  sent  appropriate  commands  to  the  PPB,  The 
range  and  aalmuth  errors  at  the  target  were  recorded 
and  converted  to  mlss'dlstances. 

A study  of  the  resulting  data  Indicated  that  for 
each  given  condition  of  weight,  velocity,  a.nd  target 
recognition,  It  was  possible  to  establish  In  a horl- 
aonta!  plane  at  60,000  feet  an  area  of  terminal  dive 
Initiations  wherein  the  mtss-dlstance  was  less  than 
1500  feet. 

The  probability  that  dive  initiation  would  occur 
wltiiln  this  area  of  terminal-dive  positions  was  de- 
termined. Since  mldcoursc  accuracy  deteriorates 
with  increasing  range,  the  percentage  of  terminal 
dives  starting  within  this  ares  decreases  at  longer 
range,  emphasizing  the  Importance  of  early  target 
rscopilllon. 

figure  14A  represents  the  repjlis  obtained  when 
the  following  conditions  are  assumed  to  exist  as  the 
termLial  dive  is  Initiated: 


Velocity  2950  ft/sec 

Weight  10,000  pounds 

No  winds  during  dive 
Altitude  60,000  feet 


The  simulated  data  have  been  analyzed  in  an 
attempt  to  determine  the  dispersion  of  miss-distances 
as  a function  of  the  time  whichelapsesbetween  initia- 
tion of  dive  and  target  recognition.  The  same  flight 
conditions  were  used.  Figure  14B  showsthevariation 


ALTITUDE  AT  WHICH  TARGET 
RECOGNITION  OCCURS(FEET) 


Figure  14A.  Accuracy  vs.  Altitude  of  Target 
Recognition 
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o!  the  average  miss^distance  as  a (unction  of  target 
recognition  time.  A report  on  this  analysts  Is  being 
prepared. 

5.  B-63  AEROELASTIC  STUDIES 

A report  on  the  flutter  analyses  of  the  Rascal  B*63 
Is  being  complied.  This  report  will  include: 

(1)  Symmetric  flutter  analysis  of  the  forwardhort* 
zontal  surface  up  to  Mach  number  2.S  and  at 
altitudes  of  sea  level»  30,000,  and  60,000  feet. 

(2}  Symmetric  flutter  analysis  of  the  forward  hor* 
fzontal  surface  including  (he  effects  of  fuselage 
bending. 

(3)  Symmetric  flutter  analysis  of  the  aft  horizontal 
surface  (or  subsonic  speeds  at  altitudes  of  sea 
level  and  30,000  feet. 

<4)  Antlaymmetrlc.  flutter  anal) sis  of  the  .'tft  hori- 
zontal surface  for  subsonic  speeds  Including 
the  effects  of  roll  degree-of-freedom. 

(8)  A (wo-degrce-o(*(reedom,  subsonic  flutter 
analysis  of  the  aft  vertical  fin. 

The  llve«degree«of-freedom  symmetric  flutteran- 
alysls  of  the  forward  horizontal  surface  Including  the 
effects  of  fuselage  bending  was  completed  for  sub- 
sonic speeds  at  sea  level.  It  was  found  that  fuselage 
bending  has  a negligible  effect  un  the  flutter  stability 
of  the  forward  horizontal  surface,  and  the  roots  cor- 
responding to  the  fuselage  mode  have  essentially  zero 
damping. 

Flutter  analyses  Investigating  the  possibility  of 
coupling  of  the  vertical  fine  and  rudder  system  with 
fuselage  side  bending  are  now  being  cond'icted. 

A prellmii'Miry  flutter  study  of  a (proposed)  thinner 
aft  horizontal  wing  surface  indicated  stability  (or  sub- 
sonic speeds  and  a supersonic  speeds  of  M • 2.8. 
A more  complete  analysis  is  being  prepared  for  cur- 
rent speeds  and  altitudes  and  those  likely  to  be  con- 
sidered in  the  future.  All  parameters  necessary  (or 
this  flutter  analysis  will  be  detailed  In  'Bell  Aircraft 
Report  No.  80-934-013. 

8.  B-83  FULL-SCALE  VIBRATION  SIMULATOR 

The  study  of  XB>63  malfunctions  resulting  from 
shock  and  vibration  has  been  continued.  Conpoelte 
systems  tests  under  full-scale  vibrations  (simulated) 
have  been  completed  on  six  missiles,  Nos.  21,  32,  23, 
24,  20,  and  28.  The  resulttngdataonthemalfunctlons 
obtained  are  now  being  analyzed. 


Analysis  to  date  has  yielded  the  following  pertinent 
Information: 

(1)  The  sensitivity  of  the  various  component  sys- 
tems of  the  B-63  to  vibrational  excitation  has 
been  established.  Of  the  total  number  of  mal- 
functions which  occurred  during  the  vibration 
tests,  89  percent  occurred  in  the  pitch,  yaw, 
and  relay  ar.tenna  systems. 

(2)  A definite  tendency  toward  correlation  appears 
between  the  plane  and  frequency  c!  vibrations 
and  the  Incidence  of  malfunctions.  This  indi- 
cates that  to  obtain  more  conclusive  results, 
vibrations  must  be  applied  in  both  the  vertical 
and  longitudinal  directions.  The  greatestnum- 
ber  of  malfunctions  occurred  during  low  fre- 
quency (18  to  128  cps)  vibration. 

(3)  Malfunctions  that  occurred  during  vibration 
tests  were  usually  those  malfunctions  that  ap- 
peared most  frequently  in  PPB  s undergoing 
preflight  and  captive  flight  tests. 


7.  STATIC  FIRING  VIBRATION  SURVEY 

in  conjunction  with  telemetering  activities  (Sec- 
tion U,  D),  methods  of  reducing  vibrationdat.' from  the 
static  firings  of  PPB  No.  1319  have  been  established, 
Preliminary  results  of  the  method  which  utilized  only 
band*pas«  filters  correlated  well  with  hand-reduced 
data;  this  method  proved  less  time-consuming  than 
other  methods. 

The  data  reduced  from  the  static  tirl.tgs  of  PPB 
No.  20  were  found  satisfactory  (or  only  two  of  the 
firings.  During  static  firing  No.  2,  data  were  re- 
corded directly  from  six  Consolidated  velocity  pick- 
vps  (type  4-102A);  during  firings  Nos.  2 and  4,  tele- 
metered data  were  obtained  from  seven  velocity 
pickups  (type  128).  These  data  along  with  other  data 
will  be  used  to  determine  standards  for  PPB  vibra- 
tion testing. 

8.  VIBRATION  TEST  OF  THEXLR-OT-BA-l  ROCKET 

ENGINE 

The  vibration  tests  described  in  Bell  Aircraft 
inculcations  Nos.  86-938-027  and  80-947-027  were 
))erformed  upon  the  XLR-07-BA-1  (light  approval 
engine,  Serial  No.  12,  The  test  results  are  presented 
In  Section  D,  B,  Propulsion. 

9.  CAPTIVE  FLIGHT  VIBRATION  SURVEY 

Preparations  are  being  made  to  conductavibration 
survey  of  the  DB46/XB-03  combination  during  the 
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PPB  mating  and  captive  flight  program  scheduled  for 
the  next  quarter  at  HADC. 

The  information  desired  is  the  vibratory  response 
of  Pascal  PPB  duiing  captive  flight  in  a DB>36 
director  aircraft.  Ilils  is  a part  of  the  over«all 
program  to  determine  the  vibration  environment  of 
the  XB>63  from  which  vibration  test  criteria  can  be 
established. 

10.  VIBRATION  TESTS  ON  N2  TUBE  BUNDLES 

In  accordance  with  requests  from  WADC,  prepara* 
tions  have  been  made  to  vlbration^test  nitrogen  tube 


bundles.  (Tube  bundles,  integral  part  of  the  B*63 
propulsion  system,  are  described  in  Section  II,  B, 
Propulsion.)  The  purpose  of  this  test  is  to  ascertain 
the  adequacy  of  tube  bundles  under  vibratory  condi- 
tions. Test  specimens  are  to  be  vibrated  at  critical 
frequencies  for  a period  of  25  hours  with  a force  of 
not  less  than  2g. 

The  tube  bundles  will  first  be  placed  In  containers 
that  simulate  sections  of  Ihe  PPB  where  bundles  are 
normally  locatea.  Each  containerwlllthenbe  mounted 
to  a stand  resting  on  vibration  Isolators.  Containers 
and  stands  have  been  fabricated  and  test  preparations 
are  being  made. 


G.  Armament 


a.  Design  Configuration 


In  order  to  achieve  weapon  status,  the  armament 
system  of  the  Rascal  PPB  must  undergo  extensive 
testing.  Sufficient  test  planning  is  included  In  the 
over-all  development  program  to  ensure  proper 
functioning  and  to  obtain  ultimately  a high  degree  of 
accuracy  and  reltabUity  for  both  primary  and  second- 
ary warheads  and  their  respective  fusing  systems. 
However,  at  the  direction  of  WADC,  work  on  secondary 
warheads  is  being  held  In  abeyance.  The  armament 
system  specificition,  No.  58-947-377,  was  released 
after  deletion  of  all  references  tosecordary  warheads. 


The  Rascal  missile  las  been  designed  to  accom- 
modate warheads  up  to  5000  pounds. 

The  varhead  is  carried  in  a section  of  the  Rascal 
B-63  between  the  forward  wing  and  the  oxidizer  tank. 
The  lower  part  of  the  airframe  at  this  section  serves 
as  a structural  door  for  warhead  installation.  A 
dorsal  door,  approximately  fourteen  Ir.chea  square, 
provides  access  for  arming  the  warhead.  The  war- 
head compnr'-x--t,  Figure  15,  isessentlallycylindr- 
ical  with  a cr.^mum  diameter  of  44  Lnehes  and  an 
over-all  le.‘)£th  ot  75  Inches. 


Through  a sequence  of  safety  features,  the  fuzing 
system  arms  and  detonates  the  warhead.  Detonation 
Is  triggered  by  an  aneroid  switch  which  can  be  preset 
to  operate  at  a proper  pressure  altitude  to  satisfy 
altitude-detonation  requirements  of  various  warheads 
and  targets.  The  pressure-altitude  setting  can 
changed  remotely  from  the  director  aircraft  durb^ 
the  prelaunch  phase. 


The  fuzing  system  specification,  No.  58-947-320, 
which  indicates  the  latest  design  requirements,  has 
been  submitted  to  WADC  for  approval. 

b.  Pressure  Sensing 

Static  and  dynamic  lag  tests  on  PPB's  Nos.  28 
and  48,  and  on  mock-ups  of  the  pressure-sensing 
systems  of  these  PPB's,  have  been  completed.  The 
reeults  of  these  tests  are  being  evaluated. 

Starting  with  airframe  No.  16,  pick-ups  are 
used  for  gathering  pressure-altitude  data  during  final 
flight  testing.  These  data  are  telemetered  to  a ground 
station  and  are  compered  both  with  Askania  datafiom 
the  flight  and  with  the  pressure  data  ordinarily  tele- 
metered from  the  pressure-sensing  system.  Thus, 
this  comparison  provides  an  additional  means  of  eval- 
uating the  over-all  accuracy  of  the  pressure-sensing 
system. 


(1)  Fuzing  Baroswltch 

Results  of  the  evaluation  tests  on  the  MC-5 
baroswltches  are  being  studied.  Some  eodificatlons 
may  be  recommended. 

Development  of  Improved  baroswitchee  ie  con- 
tinuing at  Marning,  Tviaxwell  It  Moore,  Inc. 

(2)  Arming  Baroswltch 

The  rejuite  of  the  evaluation  tests  on  several 
MC-273  baroswltches  are  also  being  studied.  Some 
retests  are  being  conducted  to  verify  the  original  test 
results. 
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Figure  1$.  B‘63  Warhead  Conpartment 


I 


Evaluation  tests  heve  teen  completed  on  two 
' arming  baroswltches  devel< , iby  Manning,  Maxwell  It 
Moore,  Inc.  Certain  vibration  suscei^lbilUles  were 
indicated.  More  extensive  vibration  tests  are  under 
( way  to  substantiate  the  original  test  data. 

(3)  Timer 

Evaluation  tests  on  the  repeat«cycle  d>c 
motor>driven  timer  manufactured  by  A.  W.  Haydon 
Company  have  been  completed  with  satisfactory  re* 
suits.  The  possibility  of  conducting  rotary  accelera* 
tlon  tests  on  these  units  is  being  investigated. 


(4)  Contact  Fuze 

The  ecrulpment  to  test  the  MC-300  crystal 
contact  fuze  (supplied  CFE)  has  been  received  from 
tho  Air  Force  ^clal  Weapons  Center.  Calibration 
and  general  information  tests  are  being  conducted  on 
a number  of  these  units. 

(3)  Power  Supply 

The  MC*372  battery  assembly,  available 
CFP,  has  been  selected  as  the  source  of  power  for 
the  PPB  armament  system.  To  date,  batteries  and 
test  equipment  for  use  in  evaluation  cests  on  this 
power  su^ly  have  not  been  received. 
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1.  GENERAL 

The  training  equipment  for  the  Rascal  Weapon 
System  can  be  divided  into  two  categories  equipment 
such  as  classroom  demonstrators  for  trainii:g  main* 
tenance  personnel,  and  operational  equipment  speci- 
fically designed  for  training  tactical  personnel  such 
as  guidance  operators.  Closely  tied  in  with  the 
operational  training  equipment,  an  analysis  is  being 
made  of  the  duties  and  responsibilities  of  the  B-63 
guidance  operator. 

As  work  progressed,  two  sets  of  demonstrator- 
type  training  equipment  evolved.  One  set,  the  Class- 
room Demonstrators,  has  been  designed  andfabrlcated 
with  an  R&D  configuration  based  on  WAOC  ExhU>it 
MCREXE  95-339.  These  are  now  being  used  to 
"know-how**  with  this  type  of  equipment,  and  to  help 
establish  a weapon  system  training  program  for  both 
Bell  Aircraft  ajid  Air  Force  personnel.  The  second 
set  of  demonstrator-type  training  equipment  are 
MobUe  Training  Units  (MTU*a)  as  defined  In  AF 
Exhibit  WCE-2dO.  (The  requirement  for  MTlTs  was 
established  by  ATRC.)  These  MTtTs  will  be  similar 
to  the  Classroom  Demonstrators,  but  will  incorporate 
equipment  from  the  operational  rather  than  the  !19D 
PPB  and  its  director  aircraft. 

Representing  the  operational-type  training  equip- 
ment, the  Ra^'cal  Guidance  Operator  Trainer  (RCOl) 
has  a confl(  tfatlon  which  is  based  on  AF  E]diU)lt 
MCREXE  95’ 340.  The  ROOT  will  provide  guidance 
operator  training  as  realistically  as  possible. 

Classroom  Demonstrators  forthe  PPBanddlrector 
aircraft  have  been  comoleted  and  are  being  used  in 
conjunction  with  an  Orientation  Program  for  Air 
Force  Staff  Officers,  Figure  16.  This  program 
began  at  Bell  Aircraft onl2July  1954 and  will  continue 
until  22  October  1954.  After  this  date,  the  dcmcm- 
strators  will  be  used  by  the  Bell  Aircraft  Service  and 
Training  Section  as  training  aids  in  the  Contractor- 
conducted  Factory  Training  Program  at  Lowry  and 
Chanute  Air  Force  Eases. 

The  prototype  ROOT  Is  in  the  hardware  stage  and 
It  Is  anticipated  that  this  trainer  will  be  operative  by 
December  1954  w^ien  a demonstration  for  the  Air 
Force  will  be  made.  Since  19  August  1955  has  been 
established  rs  the  starting  date  for  training  guidance 
operators  under  the  Factory  Training  Program,  the 
delivery  date  for  the  AN/APQ-T2A  (to  be  combined 
with  the  prototype  RGOT)  has  been  established  as  1 
March  1955,  This  schedule  will  provide  the  lead 


August  1955. 

The  Btll  Aircraft  specification  for  a simplified 
Optical  Radar  Simulator  has  been  completed  and 
negotiation  of  a subcontract  for  fabrication  of  this 
anit  Is  under  way. 

A tentative  outline  for  conducting  an  analyslsofthe 
B-63  Guidance  Operator's  Job  was  prepared  and 
submitted  to  WADC  at  the  end  of  this  quarter. 

2.  MAINTENANCE  TR.UNINC  EQUIPMENT 

a.  Classroom  Demonstrators 

Performance  of  the  Classroom  Demonstrators 
used  in  the  Staff  Officer*s  OrlenUtlon  Program  at 
Bell  Aircraft  has  been  sattslaetory. 

Since  the  Inertial  Guidance  Demonstritor,  Figure 
17,  was  Incomplete  when  the  Air  Force  conducted  Its 
recent  inspection  of  XB-C3  demonstrators,  thlstratn- 
tng  aid  together  with  the  Director  Aircraft  Demon- 
strators will  be  presented  for  Air  Force  Inspection 
late  In  December  1954. 

Design  of  the  Fusing  System  Demonstrator  h'is 
been  completed  and  Is  being  released  for  fabrication. 


Figure  16.  OrlentaMon  Program  for  AF  Staff  Officers 


H.  Training 


time  required  for  eettii^  up  the  T2A  with  the  RGOT, 
and  will  allow  for  test  and  problem  setup  prior  to 
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Figure  17.  Inertial  Guidance  Demonstrator 


To  ensure  that  this  design  Is  up  to  date,  work  was 
delayed  until  design  ol  the  PPO  fusing  s>  stem  became 
finalised.  Manufacture  of  this  demonstrator  Is  ex* 
pected  to  be  completed  by  the  end  of  Doccmber  19S4. 

The  Model  112  test  equipment  for  director  air- 
craft wUl  be  complete  and  ready  for  use  in  conjunction 
with  the  Air  Force  inspection  of  Director  Aircraft 
Demonstrators.  Fabrication  of  this  teat  equipment 
proceeded  on  schedule  throughout  this  quarter. 


The  Radar  Simulator  was  received  Incomplete 
from  the  Hillyer  Instrument  Company  In  July  1954, 
and  as  yet  has  not  been  completely  Integrated  with  the 
RGSS.  The  uork,  which  started  on  this  equipment  in 
July,  has  Included  setup,  debugging,  rework,  modifi- 
cation, completion  of  some  units,  and  evaluation  of 
the  optical  system.  In  evaluating  the  optical  system, 
A method  had  to  be  established  (or  properly  aligning 
(he  optics  befote  the  actual  alignment  could  be  ac- 
complished. Preliminary  results  ol  this  alignment 
amt  evaluation  indicate  that  rigidity,  light  trans- 
mission, and  resolution  are  limiting  factors  of  the 
o^lcat  system.  Plans  for  design  improvement  of 
(his  system  have  been  held  in  abeyance  pending 
evaluation  of  the  entire  optical-video  system  of  tlie 
simulator.  The  present  light  source  provides  in- 
sufficient light.  A solution  of  this  problem  Is  closely 
related  to  the  optical  system.  Work  in  this  area  will 
continue  during  the  next  quarter.  A report  on  the 
Optical  System  by  Ulllyer's  optical  consultant  was 
received  In  September  1954  and  is  being  studied  in 
conjunction  with  Bell's  own  findings. 

The  Hillyer  map  (which  was  not  tested  at 
HUlyer)  is  incomplete  and  remains  to  be  evaluated. 
The  use  of  a Bell-developed  map  with  the  Hillyer 
Simulator  Is  presently  planned,  and  tests  wUl  be 
conducted  as  soon  as  the  optical-video  system  of  the 
slmtUator  Is  ready  for  operation. 

Design  of  Jamming  equipment  to  be  used  with 
(he  Radar  Simulator  Is  complete  and  preliminary 
units  are  being  fabricated. 

b.  Rascal  Guidance  Operator  Trainer  (ROOT) 


b.  MobUe  Training  Uniti  (MTlTe) 

Design  of  the  PPB  MTU  is  being  delayed  until 
a finalised  and  approved  configuration  for  the  B-63A 
Is  established.  It  is  e^qweted  that  construction  of  the 
PPB  MTU  will  begin  concurrently  with  the  manufacture 
of  the  B-Q3A.  However,deslgnof  the  Director  Aircraft 
MTU  Is  proceeding,  based  on  the  present  Model  110 
operational  configuration.  Fabrication  of  th*.  Director 
Aircraft  MTU  will  be  scheduled  In  a m'^er  which 
wUl  permit  it  to  be  completed  concurrently  with  the 
B-63A  MTU. 

3.  OPERATIONAL  TRAINIHOEQUIPMBNT 

a.  Rascal  Guidance  System  Simulator  (RGSS) 

The  FtC^,  designed  to  serve  both  as  an  K&O  tool 
for  the  Kasc^  Weapon  System  and  as  a design  model 
for  the  ROOT,  Is  being  used  for  various  Rascal  R&D 
studies. 
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Design  of  the  prototype  ROOT  (DB-47  version) 
Is  complete  except  for  the  permanent-type  shipping 
crate*.  Design  of  a DB-3S  station  for  use  with  the 
ROOT  has  been  started  and  will  be  completed  bt  time 
to  allow  manufacture  of  this  unit  by  August  1955  (Inl- 
tlatlM)  of  guidance  operator  training).  Authority  for 
fabrication  of  this  unit  has  not  been  received  from 
the  Air  Force. 

The  status  of  ROOT  hardwtreistsfoUows:  The 
power  unit.  Figure  18,  Is  complete  and  will  undergo 
testing  In  October;  the  DB-47  guidance  station  will  be 
completely  assembled  and  equipment  InstaUatlon  will 
begin  in  mid-October;  the  Instructor's  console  Is  30 
percent  complete. 

The  Programmer  Computer,  Figure  19,  received 
from  Electronic  .\ssoclates,  Inc.  late  In  this  quarter 
will  undergo  testing  early  In  October. 

The  VSR  Simulator,  which  will  become  a parted 
the  prototype  RGOT,  was  dlscuseed  In  Section  3A. 
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Figure  18.  Power  Svppl/ Cabinet  and 
Motor  Generator  for  RGOT 


Figure  18.  Programmer  Computer  for  RGOT 


Liaison  wiB  eatablUhed  with  American  Machine 
and  Foundry  Company  to  obtain  information  on  any 
cabling  modifications  required  to  interconnect  the 
AN/APQ>T2A  and  the  RGOT.  Some  Information  was 
received  and  Is  being  evaluated  In  terms  of  work  to  be 
accomplished. 

A meeting  was  held  at  SAC  concerning  terrain 
maps  to  be  used  with  the  combined  trainers.  Per- 
sonnel at  SAC  concurred  in  this  contractor's  con- 
clusion that  no  exacting  relationship  need  exist  be- 
tween the  two  maps. 

The  breadboard  model  of  the  BelUdestgned 
Optical  Radar  Simulator  has  been  used  to  demonstrate 
to  Air  Force  Staff  Officers  the  "blowup"  of  the  Rascal 
radar  picture  during  terminal  dive.  Procurement 
specifications  for  this  unit,  which  conb  ms  computsr- 
eontroUvd  map  drives,  movabls  cursors,  and  a 
superior  optical  ayjtem,  have  been  completed  and 
initial  negotiations  with  aquallfledcpdcal subcontrac- 
tor have  taken  place.  It  is  anticipated  that  the  sub- 
contract can  be  placed  by  mld-Octouer. 


.B  E 


SECRET 


45 


, -1  (*i  K tv-O, 


Development  of  map  making  techniques  con- 
tinues. As  a result  of  a visit  to  SAC  this  quarter, 
Bell  Aircraft  was  able  to  obtain  prediction  data  for 
Kansas  City;  these  data  are  in  the  most  up-to-date 
form  used  by  SAC.  It  Is  planned  to  fabricate  a Bell- 
type  radar  simulator  map  of  Kansas  Citya.idto  obtain 
scope  photos  from  the  breadboard  au>del  of  the  Bell 
Optical  Radar  Simulator  using  this  map.  Then, actual 
scope  photos  of  Kansas  City  will  be  provided  by  SAC 
to  permit  a preliminary  evaluation  of  the  Bell  Air- 
cfAit  map.  Some  of  the  basic  techniques  employed 
in  this  map  making  program  are  illustrated  in  Figure 
20.  Shown  In  this  figure  are  the  clay  relief  model  of 
the  area  to  be  portrayed  on  the  map,  a female  plaster 
mold  of  the  clay  model,  and  the  final  relief  model 
which  is  a cast  consisting  of  a flber-glass-relnforced 
plastic  backing  with  an  aluminum  foil  surface.  This 
latter  model  Is  now  ready  for  surfacing. 

c.  ROOT  Evaluation 


An  important  requirement  for  this  program  is 
one  of  obtaining  a variety  of  radar  scope  photos. 
It  is  planned  to  obtain  most  of  these  during  the  F-d9C 
flight  test  program. 


4.  JOB  ANALYSIS,  RASCAL  CUIDANCE  OPERATOR 

An  outline  plan  for  accomplishing  the  job  analysis 
program  was  submitted  to  WADC  for  review.  Most 
of  the  work  required  for  this  analysis  will  be  done  at 
HADC  using  the  prototype  DB-94  and  DB-47  aircraft 
now  at  that  facility,  and  wUl  be  accomplished  in 
conjunction  with  the  captive  flight  test  program  on 
PFB  No.  46,  As  presently  planned,  this  work  will 
begin  during  November  1954. 


A.  CUy  ReU^f  Model 

B.  Female  Plaster  Mold 

C.  Final  Relief  Model 

Figure  20.  Basic  Map-Making  Techniques 


I.  Support  Aircraft 


The  director  aircraft  which  form  on  Integral  part 
the  Rascal  weapon  system  are  converted  B-35, 
B-47,  and  B-5:  strategle  bombardment  airplanes, 
redesignated  as  DB-36,  DB-47,  and  DB-S2.  Their 
primary  mission  la  to  carry  the  B-53  pilotless 
parasite  bomber  to  a polrt  not  more  than  90  nautical 
miles  from  a target,  and  to  launch  the  PPB  at  a 
particular  altitude  and  heading  toward  the  target. 

During  the  K&D  phase  of  the  Rascal  flight-test 
program,  three  types  of  director  aircraft  are  to  be 
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used.  The  D6-50  director  airplanes,,  because  of 
their  avaUabUity,  are  being  used  early  In  the  pro- 
gram. Later,  the  DB-39  and  OB-47  directors  will 
be  used  for  flight  testing  Model  56F  missiles  (Nos. 
40  to  78). 


2.  DB'36  PROTOTYPE  DIRECTOR  AIRCRAFT 

The  OB-36  nas  been  designated  the  first-priority 
director  (or  the  B-63.  The  PPB  is  carried  partially 
within  Us  bomb  bay,  and  Is  mounted  with  zero  angles 
of  heading  and  roll  and  as  small  an  angle  of  attack 
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'xs  possible.  Detailed  insUilation  requirements  have 
been  issued  In  Bell  Aircraft  Report  No.  110>947>034. 

The  structural  modification  and  the  installation  of 
Rascal  guidance  equipment  in  *he  first  DB*36,  serial 
No.  S1>S710,  has  been  completed  by  Convair.  This 
director  airplane  lias  completed  radio  interference 
tests  at  Walker  Air  Force  Base  and  contractor  tech- 
nical compliance  irspection  a*  Fort  Worth. 

The  airplane  was  transferred  to  HADC  in  July 
1954.  At  present,  flight-test  instrumentation  is  beli^ 
installed  and  a flight  crew  familiarization  program  Is 
being  conducted.  After  a PPB  mating  and  a captive 
flignt  program  have  been  completed,  the  DB-3tf  will 
be  used  to  launch  PPB's. 

Late  in  July  1954,  Bell  Aircraft  Corporation  was 
advised  that  the  second  B-3d,  oerlal  No.  $1-5706, 
had  been  transferred  to  Convair  and  that  modification 
was  in  progress.  Personnel  from  Bell's  Service  and 
Training  Section  were  assigned  duty  at  Convair, 
Fort  Worth,  on  1 August  1954  to  assist  in  bench 
checking,  installing,  and  ground  checking  the  Rascal 
guidance  equipment  for  this  aircraft.  The  DB'36 
Is  scheduled  for  delivery  to  Bell  Aircraft/HAOC  on 
IS  December  1954. 

3.  OB-47  PROTOTYPE  DIRECTOR  AIRCRAFT 

Detailed  installation  requirements  for  the  DB-47, 
designated  oecond-priorily  director  for  the  B-63, 
have  been  issued  In  Bell  Aircraft  Report  No. 
110-947-005.  The  PPB  carried  by  the  DB-47  is 
attached  to  a spar  protruding  from  the  fuselage,  and 
mounted  in  an  attitude  so  that  the  heading  angle  is 
zero,  the  angle  of  attack  is  as  small  as  possiUe,  and 
the  anglv  of  roll  does  not  exceed  13*.  The  Rascal 
guidance  equipment  aboard  the  DB-47  is  essentially 
the  same  as  that  used  in  the  DB-36. 

The  Boeing  Airplane  Company  has  completed  the 
aerodynamic  and  compatibility  tests  utilizing  DB-47, 
serial  No.  51-5219,  and  a simulated  pilotless  parasite 
bomber. 

On  3 September  1954,  the  DB-47  and  the  sImulsUed 
PPB  were  transferred  to  Edwards  Air  Force  Base 
where  extensive  flight  tests  are  to  be  conducted. 
Since  this  OB-47  is  structurally  equipped  to  launch 
PPB's  it  will  be  used  to  drop  the  simulated  missile 
after  the  Air  Force  flight  evaluation  is  complete.  The 
DB-47  is  scheduled  for  delivery  to  Boeing,  Wichita, 
early  in  January  1955  for  installation  of  Rascal 
guidance  equipment. 

Modlflcatlcr  of  a secondDB-47,8erlalNo.51-5220, 
and  the  installation  of  Rascal  guidance  componeids 


were  completed  by  Boei.''.g.  Radio  interference  noise 
tests  at  Walker  AFB  and  contractor  technical  com- 
pliance insptctlon  at  Seattle  have  been  completed  on 
this  airplane.  TheDB-47wa8sub8equentlytransferred 
to  HADC  on  26  August  1994.  In  accordance  with  AF 
Form  No.  263,  inspectioi'  of  this  aircraft  has  been 
completed  and  Installation  of  instrumentation  is  under 
way.  After  a PPBmatlngandacaptive-flight  program 
nave  been  completed,  this  director  aircraft  will  be 
used  to  launch  PPB's. 


4.  R&D  AIRCRAFT 

In  the  R&D  program,  four  B-SC's,  one  B-17,  two 
F-80'8,  and  one  F-89  are  being  used  as  follows: 

(1)  The  ED-50D  ferrying  airplane  No.  2 (USAF 
No.  48-069)  Is  equipped  to  ferry  PPB's.  Either 
two-point  or  four-point  support  fittings  may 
be  used,  and  conversion  to  either  configuration 
can  be  made  in  24  hours. 

(2)  The  EB-SOD  director  airplane  No.  8 (USAF 
No.  48-068)  Is  at  the  Wheatfleld  Plant.  Since 
this  airplane  Is  no  longer  required  in  the 
flight  test  program,  it  will  be  returned  to  the 
USAF  early  in  the  next  quarter. 

(3)  The  EB-50D  director  airplane  No.  4 (USAF 
No.  43*075)  is  at  HADC.  Tids  aircraft  is 
equipped  with  four-point  launch  gear  and  two- 
operator  guidance  equipment  for  launching 
XB-63  airframes  Nos.  12  throu^  35. 

(4)  Tne  EB-OOD  director  airplane  No.  7 (USAF 
No.  48-111)  Is  also  in  use  at  HADC.  This 
aircraft  is  equlppe«*  with  four-point  launch 
gear  and  two-operator  guidance  equipment  for 
launching  XB-63  airframes  Nos.  12  through 
35. 

(5)  The  EB-50D  ferrying  airplane  No.  12  (USAF 
No.  48-126)  Is  equipped  to  ferry  PPB's.  Either 
two-point  or  four-point  support  fittings  may  be 
used,  and  conversion  to  either  configuration 
can  be  made  in  24  hours. 

(6)  The  EB-29K  ferrying  airplane  No.  10  (USAF 
No.  45-28171)  was  returned  to  the  USAF  on 
30  July  1954. 

(7)  The  E6-17G  airplane  (USAF  No.  44-83439)  Is 
being  used  for  developing  components  of  the 
director  and  XB-69  guidance  systems.  The 
aircraft  is  being  operated  at  Bell  Aircraft/ 
Wheatfleld  in  conjunction  with  the  EF-80B 
airplane  (USAF  44-8485). 
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modUled  to  simulate  the  Rascal  PPB.  Work 
on  this  modification  is  scheduled  for  completion 
curing  the  next  quarter  prior  to  flight  testii^. 
The  F-8dC,  Figure  21,  will  ultimately  fce  used 
in  the  R&D  program  for  developing  components 
of  the  XB*63  and  its  director  aircraft. 

S.  DIRECTOR  AIRCRAFT'  GUIDANCE  EQUIPMENT 


The  second  set  ci  Model  1 tO  guidance  components 
was  Installed  by  Boeing  in  the  DB>47  airplane,  serial 
No.  S2>S220. 


A set  of  Model  110  components  was  delivered  to 
Convair  late  in  July  1954  for  installation  in  the  second 
DB«36,  serial  No.  51>5705. 


That  part  of  the  PJtasal  guidance  system  which  Is 
installed  in  the  director  aircraft  Is  referred  to  as 
Model  110  guidance  equipment  (see  Figure  22).  The 
terminal  guidance  station,  the  automatic  relay  an* 
tenna  system,  and  the  auto*check  system  are  included 
in  this  equipment. 

The  first  set  of  Model  110  guidance  system 
components  fabricated  by  Bell  Aircraft  was  installed 
by  Convair  in  the  DB«36  director  airplane,  serial 
No.  51*5710. 


The  set  of  Model  110  components  previously 
scheduled  (or  delivery  to  Boeing  on  15  September 
(or  installation  in  the  second  DB*47,  serial  No.  51* 
5219,  has  been  rescheduled  (or  October  1954.  Re* 
scheduling  will  not  affect  the  over*all  program  In 
view  of  the  extended  Air  Force  testing  of  this 
DB*47  in  conjunction  with  the  simulated  PPB  at 
Edwarde  AFB.  Extending  the  test  prt^ram  has 
precluded  the  possibility  of  this  aircraft  being  de* 
llvered  to  Boeing,  Wichita,  before  October  1954. 
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J.  Ground  Support  Equipmenf 


1.  CEHBRAL 

A principal  element  of  the  Rascal  Weapon  System 
is  ground  support  equipment,  This  equipment  is  used 
in  the  field  for  checkout,  troubleshooting,  minor 
repairs,  field  assembly,  and  greund  servicing  nnd 
handling  the  PPB  and  director  aircraft. 

Two  distinct  categories  of  ground  support  equip* 
ment  (G6E)  are  furrished  by  Bell  Aircraft  for  the 
Rascal  Weapon  System.  The  first  includes  unite 
primarily  designed  and  fabricated  to  ^...pport  the  RAD 
flight  test  program.  The  second  category  covers 
support  equipment  to  be  used  during  the  operaikHUd 
employment  of  the  weapon  system. 

In  some  instances,  standard  or  modified  standard 
Air  Force  equipment  Is  also  used.  However,  a 
relatively  small  number  of  standard  Items  are  ap* 
pUcable,  and  most  of  these  ire  propellant  servicl^ 
items. 

During  this  quarter,  several  new  Air  Force  sped* 
flcatlons  concerning  support  equipment  for  air  weapon 
systems  were  recelvedl^  Bell  Aircraft.  These  include 
MIL-T*9412,  M1L*W*9411,  and  MlL*8*ee44,  as  well 
a*  a Precedes  and  Time  Phasing  Document  for 
Ground  Support  Equipment.  The  specifications  are 
being  revlei^  for  the  purpose  cl  adopting  them 
wherever  possible.  Bell  Aircraft  is  preparing  adocu- 
ment  for  ground  support  equipment  that  conform# 


with  the  format  specified  in  MII**T*9412.  Also,  the 
principal  design  specification,  Bell  No.  112*947*001, 
la  being  revised  to  reflect  all  established  changes  in 
concepts  and  design  requirements. 

In  recent  'weeks,  a complete  review  of  effort# 
and  expenditures  for  the  RAD  portion  of  the  support 
equipment  progran  has  been  conducted.  This  review, 
alm^  at  economiaing  In  every  possible  way,  haa  re* 
suited  in  the  reduction  in  quantity  of  certain  itemt  of 
warhead  handling  and  nitrogen  presaurlaatlon  equip* 
ment.  An  extensive  review  of  the  future  program  waa 
also  accomplished  with  the  objective  of  keeping  within 
budgetary  restrictions  and  atlU  maintaining  CSE  re* 
quirementi  compatible  with  the  over*aU  B*53  pro* 
gram. 

Late  In  August  1954,  a Development  Engineering 
Inspection  was  conducted  at  the  Wheatfleld  facility, 
at  which  time  36  itema  of  operational  support  oqulp* 
ment  were  reviewed.  Subsequently,  action  has  been 
taken  on  Change  Request#  for  all  itema  In  Ihe  manda- 
tory change  category,  and  report#  have  been  submitted 
to  the  Air  Force  on  several  itema  placed  In  the  study 
category. 


In  addition  to  the  \isual  ceniorenees  among  AHC, 
WADC,  and  contractor  represob*atJve«  during  this 
quarter,  Bell  Aircraft  personnel  visited  SAC  Head- 
quarters, Convair,  and  the  Dallas  Corps  of  Engineers 
In  regard  to  ground  support  equipment. 
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2.  R&D  GROUND  SUPPORT  EQUIPMFNT 

a.  Handling  Equipment 

Two  additional  handling  a '1  transport  carriages 
tor  the  Rascal  PPB  were  received  from  the  American 
Car  Si  Foundry  Company.  This  vendor  lias  delivered 
a total  of  five  carri^cs,  of  which  two  (along  with 
some  additional  skids  and  cradles)  have  been  shipped 
to  HADC.  All  twelve  carriages  under  subcontract  to 
this  vendor  are  scheduled  for  delivery  by  the  end  U 
ld54. 

Except  for  certain  minor  rework,  all  cradles, 
skids,  slings,  and  dollies  required  for  he  R&D 
program  are  complete  and  in  use. 

The  warhead  loader,  which  will  support  the 
R&D  program  at  HADC,  was  completed  in  September 
1954.  A minor  rework  is  required,  however,  and  the 
article  will  probably  not  be  delivered  to  HADC  until 
early  In  January  1355. 

Also  completed  during  this  period  were  other 
items  of  warhead  handling  and  loading  equipment, 
such  as  pans,  slings,  and  adaptors  (to  adapt  the  pan 
to  the  H-199  container).  Co-istruction  of  the  anti* 
deflection  beam,  required  for  alignment  during  war* 
head  loading,  Is  nearly  complete.  Bell'designedparts 
for  two  galdance*capsule  lifts  have  been  fabricated 
and  are  in  stock.  These  parts  are  desigred  for  Lv 
stallatlon  on  Mark  VI  bomb*llft  trucks,  converting 
them  to  guldance*cap8ule  lifts. 


b.  Servicing  Equipment 

Two  hydraulic  fill-and*bleed  units  for  servicing 
director  aircraft  were  completed  and shlppedto  HADC 
during  this  quarter. 

Fuel  and  oxidizer  servicing  kits  for  No.  46  and 
subsequent  PPB's  were  also  completed  and  are  being 
readied  for  shipment  to  HADC. 


c.  Director  Aircraft  Checkout  and  Test  Esulpment 

Fabrication  of  two  checkout  trailers  for  tise 
R&D  director  aircraft  is  proceeding  on  schedule. 
These  uriin  will  be  available  for  use  In  the  program 
early  In  1355.  In  the  meantime,  the  prototype  unit 
which  was  completed  in  August  1954  is  undergoing 
tests  prior  to  its  delivery  to  HADC  where  it  will  be 
used  and  evaluated  In  conjunction  with  the  PPB  No. 
48/DB*35/DB*47  prt^ram. 

B E Wo/^^fVr^  coiroiiTioi  


d.  XB«63  Checkout  and  Test  Equipment 

An  18*te8t*pcsitlon  fetation)  program  is  re* 
qulred  to  test  four  XB-$3'8  per  month.  The  progress 
of  these  installations  and  their  utilization  during  this 
quarter  is  summarized  in  the  following  paragraphs. 

The  eight  test  positions  planned  for  the 
Whealfield  Plant  and  the  four  test  positions  planned 
for  AF  Plant  No.  38  have  been  installed  and  are  in 
full  use.  However,  a maximum  effort  has  been  ex- 
pended to  modify  existing  test  equipment  to  accom* 
modate  the  system  configurations  of  Model  56D  mis* 
sties  (Nos.  30  to  35)  and  Model  56F  missiles  (Nos. 
46  to  72).  The  R&D  prototype  of  the  XB-63  MobUe 
Checkout  Unit  and  test  station  Aj  has  been  modified 
to  accommodate  Model  S6F  PPB's.  Also,  changes  to 
permit  testing  of  Model  56D  PPB's  have  been  made 
in  six  test  stations  at  the  Wheatlleid  plant. 

Of  the  six  test  stations  planned  far  HADC,  five 
are  in  full  e.  One  of  the  promotion  versions  of  the 
X6-63  Mobile  Checkout  Units,  originally  assigned  to 
HADC  and  later  transferred  to  EglLn  AFB  for  use 
during  the  climatic  testing  of  PPB  No.  18,  has  been 
returned  to  the  Wheatlleld  plant.  This  checkout  unit 
Is  being  dismantled  and  Us  equipment  Is  being  mounted 
on  test  carts.  These  carts  will  then  become  Station 
"X”  at  the  XB'83  hardstand  at  HADC.  Completion 
date  for  the  carts  Is  scheduled  early  In  1955. 

The  RftD  MobUe  Checkout  Unit,  previously  used 
at  the  Wheatfleld  faculty  during  composite  systems 
tests  on  PPB  No.  48,  has  been  shipped  to  HADC  where 
It  Is  being  used  to  check  out  PPBNo.  48  during  Phase 
II  oi  the  Interference  Test  Program. 

Design  work  on  a waveguide  installation  for  all 
guidance  stations  is  in  progress.  The  new  installation 
wUl  reduce  coaxial  line  loes,  thereby  improving 
operation  of  the  test  equipment. 

To  keep  test  equipment  up  to  dste  wiUi  PPB 
changes,  an  R4(D  fixed  (composite  development)  test 
station  Is  being  fabricated  and  InstaUed  at  the 
Wheatlteld  Plant.  CompIeUon  date  of  the  InetaUatlon 
has  been  eet  for  January  1955. 

To  permit  systems  testing  of  PPB’s  wiUxrat 
rocket  engines,  a Power  Plant  Simulator  was  fabrl* 
cated  (or  use  on  Model  56B  PPB's  (Nos.  7 to  29). 
This  simulator  has  since  been  modified  so  that  it 
can  be  used  on  missiles  of  Models  56D  and  56F. 
These  simulators  provide  a means  for  conducting 
circuitry  chec''s  when  the  power  plant  is  not  Installed 
in  the  XB-63.  In  addition,  a Sequence  Checkout 
Assembly  Is  used  to  perform  test?  on  the  power 
plant  sequence  box  when  the  power  plant  Is  bstaUed 
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in  th«  XB*$3.  A mock-up  of  this  checkout  assembly 
has  been  fabricated  and  is  undergoing  design  tests. 
The  first  checkout  equipment  of  this  type  will  be 
installed  in  test  stations  during  the  next  quarter. 

Equipment  for  checking  o<it  the  electrical  and 
hydraulic  systems  of  PPD  power  plants  is  also  beln^ 
fabricated  for  the  R&D  program.  This  equipment 
consists  of  two  pressure-checkout  consoles  and  two 
electrical-checkout  consoles.  The  pressure  checkout 
units  will  be  available  to  the  fUiD  program  in  the 
next  quarter,  and  the  electrical  checkout  units  will 
be  available  early  next  yeai . 


3.  OPERATIONAL  GROUND  SUPPORT  EQUIPMENT 


Aft  Body  Stand 
Cowling  Stand 
Power  Plant  Dolly 

Checkout  Trailer  (Director  Aircraft) 

Checkout  Trailer  (B-63} 

Design  of  the  following  items  continues  and  re- 
commendations of  the  DEI  are  being  incorporated 
wherever  feasible: 

Handling  and  Transport  Carriage 
Relay  Atitenna  Dolly 
Warhead  Loader 


Bell  Aircraft's  program  for  operational  ground 
support  equipment  deludes  Uie  design  and  develop- 
ment of  contractor-furnished  articles  proposed  for 
operational  usage,  as  well  as  the  establishment  oi 
requirements  for  standard  Air  Force  items. 

During  this  quarter  designs  were  finalized  for 
the  following  articles: 

General  Purpose  Sling  Set 
Protective  Cover  (for  PPB) 

Anti-deflection  Beam 
Warhead  Door  Par.  Sling 
Adapter,  K-18S  to  Warhead  Pan 
Warhead  Hood 

Relay  Antenna  Alignment  Kit 
Control  Surface  Locks 


As  a result  of  information  obtaLned  during  CTCPs 
at  Boeing  and  Convair,  Bell  Aircraft  undf;rtook  a 
maior  redesign  of  the  handlingandtransportcarrlage. 
The  decision  which  had  greatest  effect  upon  the  design 
of  this  article  was  that  the  carriage  should  permit 
loading  the  PPB  on  either  DB-3S  or  DD-47  director 
aircraft  without  the  necessity  of  lacking  up  the 
airplane. 

Requirements  for  the  relay  antenna  dolly  arebeing 
reviewed  at  Bell  Aircraft,  following  changes  recently 
made  by  Boeing  in  the  relay  antenna  installation. 
Also,  the  requirements  for  the  guidance  capsule  lift 
are  being  reviewed. 


In  addition  to  the  items  mentioned  in  the  proceeding, 
design  effort  has  continued  on thefollowlng equipment: 

Fuel  and  Oxidizer  Drain  Assemblies 


Power  Plant  Sling 

Turbine  Pump  Stand 

Sling  Fitting,  Turbine  Pump 

Rocket  Engine  Pressure  Regulator  Analyser 

Fabrication  has  proceeded  on  other  Bell-designed 
items,  of  which  the  blowing  have  been  completed: 

Radome  Stands 
For^Ard  Body  Stands 
Warhead  Door  Handling  Pans 

At  the  Development  Engineering  Inspection  G>£I) 
held  in  August  1954,  certain  deelgn  changes  evolved. 
Although  desigits  for  the  following  items  wero  con- 
sidered as  final  prior  to  the  DEI,  these  articles  are 
belxtg  redesigned  according  to  the  changes  requested: 


Tool  Kits  (Review  of  Requirements) 

Fuel  Line  FUl  Unit 
Bench  Set  (B-53) 

Bench  Set  (Director  Aircraft) 

Rocket  Engine  Analyzer 
Turbine  Pump  Analyzer 
Propellant  Flushing  and  Drying  Equipment 


The  designing  of  the  first  five  items  of  the  pre- 
ceding list  is  scheduled  for  completion  by  the  end  of 
1954;  design  of  the  last  three  It^si;  will  extend  into 
1955.  The  possibility  of  requirements  for  additional 
operaUnnal  ground  support  equipment  was  considered 
tain  in  this  quarter.  Accordingly,  design  studies  for 
fuel  and  oxidizer  vent  adapters  and  a hydraulic  oil 
filtering  unit  are  in  process. 
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Figure  23.  Mobile  Power  Unit 
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WEAPON  SYSTEM 


A.  Introduction 


As  Project  MX>77Q  progresses  from  R&D  to  the 
fabrication  of  prototype  operational  configurations, 
an  increasing  amount  of  final  testing  and  evaluation 
of  equipment  is  undertaXen.  At  the  present  time  the 
major  effort  is  directed  toward:  (1)  qualification 
testing*  of  components  and  subsystems,  (2)  fltgfht 
testing  of  XB'dS's,  and  (S)  evaluating  prototypes  of 
director  aircraft  and  ground  support  equipment.  With 
such  a program,  system  deflclences  can  be  pin- 
poUited  so  that  corrective  development  work  may  be 
undertaken  concurrently  with  the  e>'aluatlcn  of  the 
weapon  system  and  its  parts. 


This  section  presents  the  progress  being  made  in 
systems  testbtg  and  flight  testing  various  elements  of 
the  weapon  system.  Particular  attention  Is  directed 
not  only  to  the  "end  result"  or  the  mles*dlstance 
attained  at  Impact,  but  also  to  the  accuracy  and  re> 
liability  of  Individual  systems  and  subsystems  (both 
director  aircraft  and  XB-6S)  which  contribute  to  this 
"end  result."  It  Is  axiomatic  that  weapon  evaluation 
studies  become  more  conclusive  as  the  testing  pro- 
gram progresses  to  the  stage  where  final  operational 
configurations  are  tested. 


B.  Systems  Testing 


1.  COMPONEhrr  AhD  SUBSYSTEM  TESTING 


Inspection  testing**  of  components  designed  for  facilities  such  as  vU 
the  Rasc^  pilotless  parasite  bomber  and  the  director  equipment,  and  tern] 
aircraft,  as  well  as  testing  ar.d  evaluating  new  or  chambers  arv  w»eu. 


modified  units,  Is  a vital  part  o<lheMX-770  prt^ram; 
the  reliability  of  the  Rascal  weapon  system  indirectly 
related  to  the  reliability  of  each  of  Its  units.  Con- 
ventional as  well  as  speelallxed  environmental  test 
facilities  such  as  vibration,  shock,  and  acceleration 
equipment,  and  temperature,  altitude,  and  humidity 


*Qualiflcatlmi  testing  as  defined  herein  Is  that  testing 
necessary  to  demonstrate  design  adequacy  for  the 
Intended  usage. 

**  Inspection  testing  as  defined  herein  Is  that  testing 
performed  to  verify  the  continuing  quality  and  proper 
functioning  of  Items  being  produced  for  dellvcra^e 
products. 


Qualification  testing  of  Rascal  components  and 
subsyctems  applicable  to  No.  75andsubsequentPPB's 
Is  Cl  rrently  anticipated  for  late  Elecerober  19S4  or 
early  January  1955.  Necesury  test  equipment  is 
being  prepared  and  will  be  competed  by  the  end  of 
the  next  quarter. 
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Testing  of  the  components  for  the  Model  110 
terminal  guidance  system  (TGS)  is  proceeding.  The 
five  subsystems  composing  a TGS  are:  relay  and 
command  '(R&C),  automate  tracking  relay  antenw 
system  (ATRAS),  automatic  checkout  system  (ACS), 
terminal  guidance  control  system  (TGCS),  and  aux- 
Ulary  equipment.  For  the  RtC  and  auxllUry  equip- 
ment, testing  is  conducted  on  Individual  components, 
whUe  each  of  the  remaining  systems  Is  tested  as  a 
complete  system. 

Serial  numbers  applicable  to  the  TGS  are  also 
applicable  of  the  subsystems.  The  Intended 

usage  of  each  serial  number  follows.  No.  7,  DB-47. 
No.  10,  R&D  (DB-50)  spare,  No.  11,  DB-36  spare; 
Nos.  12, 13,  and  14,  DB-36  or  DB-47  spares. 

Inspection  tests  have  been  completed  satis- 
factorily on  all  auxiliary  equipment  for  Model  110 
TGS  serial  Nos.  7, 10, 11, 12, 13, and  14. 

ATRAS  inspection  tests  have  been  completed 
satisfactorily  for  systems  Nos.  7, 11, 12, 13,  and  14, 
An  antenna  on  No.  10  was  returned  to  the  vendor  for 
repair.  Testing  will  resume  In  November. 

Satisfactory  Inspection  tests  have  been  com- 
pleted on  ACS  Nos.  7 and  11.  TesU  are  stUl  In 
progress  on  systems  Nos.  10, 12, 13,  and  14, 


( 


All  Six  TGCS  (7,  10,  11,  12,  13,  and  14)  have 
been  Inspection-tested  and  have  satisfied  all  require- 
ments. 

Components  for  system  No.  14  of  the  R&C  wUl 
be  tested  early  In  November  1954.  All  Inspection  test 
requirements  have  been  satisfied  on  Nos.  7, 10,  ll, 
12,  and  13. 


TGS  No.  101  (considered  typical  of  systems 
oroduced  by  Bell  Aircraft’s  manufacturing  facilities) 
is  currerUy  being  inapectlon-tested.  All  auxUlary 
unl*s  have  satisfactorily  passed  Inspection-test  re- 
quirements. This  system  wUl  be  delivered  to  the  Air 
Force  during  the  next  quarter  and  subsequently  re- 
turned for  qualification  teste. 


During  the  qualification  tests  cnsystemNo.lOl, 
the  TGS  will  be  subjected  to  conditions  encountered 
during  Held  use.  These  conditions  and  requirements 
are  those  contained  In  Bell  Aircraft  SpecUlcatlon 
No  110-947-043,  Qualification  Tests  of  the  Terminal 
Guidance  System,  Director  Aircraft.  This  specUlca- 
tlon  Is  currently  being  reviewed  by  WADC.  Shielded 
rooms  and  test  equipment  necessary  to  conduct  noise 
and  interference  tests  on  this  system  are  available 
In  Bell  Aircraft  laboratories. 


i 
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Inspectiai  tests  on  the  Model  102  Rascal  guid- 
ance operator  tralne.*  (ROOT)  were  satisfactorily 
concluded.  All  components  of  this  system  were  de- 
livered as  scheduled  to  the  Service  and  Training  Sec- 
tion of  Bell  Aircraft  Corporation. 


c.  Test  Equipment 

Qualification-testing  of  the  weapon  system  will 
be  performed  to  demonstrate  design  adequacy  of  the 
system  for  Its  Intendedusage.  Toperformthese  tests, 
both  epeciallzed  and  commercial  test  equipment  are 
required.  Each  specialized  test  equipment  assembly 
normally  consists  of:  (1)  a test  panel  or  rack, 
(2)  bench  and  envlronmenlal  test  cabling,  (3)  environ- 
mental test  fixtures  necessary  to  mount  the  Item 
onenvlroflmeatalte8tequlpment,and  (4)  otherroount- 
Ing  fixtures  or  testing  jigs  as  required.  A typical 
example  of  test  items  for  use  in  qualification-testing 
of  Rascal  servo  components  Is  shown  In  Figure  26. 

Present  planning  Indicates  that  Rascal  servo, 
electronic,  and  telemetering  systems  will  be  quali- 
fication-tested on  an  individual  component  basis, 
whereas  the  USR  system  and  relay  and  command  sys- 
tem will  be  qualified  as  complete  eyitems.  Develop- 
ment of  specialized  test  equipment  for  the  qualifica- 
tion-testing of  the  aforementloriid  systems  and  com- 
ponents Is  80  percent  complete.  AdeUlledbreaMo’ra 
a the  sUtus  of  this  test  equipment  Is  presented  in 
Table  VI. 


Development  of  qualUlcatlon  test  equipment  for 
Model  IlO  equipment  In  the  director  aircraft  Is  also 
summarized  in  Table  VI.  Existing  test  equipment, 
built  for  R*D  evaluation  and  prototype  acceptance 
testing,  is  applicable  and  wUl  beutUizedforthe  Initial 
phase  of  qualification  testing.  The  test  equipment  now 
being  designed  will  be  ulUlsed  for  the  composite 
director  aircraft  system  testing  with  the  capsule.  A 
cooling  syswm  Is  being  developed  to  provide  neces- 
sary cooling  of  the  capsule  during  the  tests. 

During  the  next  quarter,  efforts  will  be  directed 
toward  completion  of  fabrication  of  the  Rascal  quali- 
fication test  equipment  and  ’’mating”  of  the  test  equip- 
ment with  the  "hardware”  to  be  tested.  This  "mating* 
consists  of  connecting  the  test  equipment  and  Item 
being  tested  to  assure  compatibility  and  proper  opera- 
tion prior  to  start  oi  the  tests. 


In  addition,  the  design  will  be  completed  lor  the 
tert  equipment  for  radio  Interference  testing  ci  the 
system  In  accordance  with  MIL-I-6181B.  Also,  effort 
will  be  directed  toward  development  of  an  actuator 
system  for  vne  equipment  operation  controls  while 
the  equipment  in  undergoing  hot  and  cold  tests  wl»hln 
a chamber. 
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2.  Centrifuge  Test  Cable 

ua 

3.  Environmental  Test 

Fixture 

4.  Roll  Servo  Pilot  Amplifier 
(to  be  tested) 

T 

■ 

S.  Test  Equipment  Instruction 

Manual 

.tji^ 

c 

S.  Pitch  & Yaw  Amplifier 

Adapter  Plate  (for  en> 
vlronmental  test  fixture) 

.9 

m 

7.  Bench  and  Altitude 

Cliamber  Test  Cables 

Figure  2S.  Servo  Test  Setup 

TABLE  VI 

iflSSlLE  TEST  EOUIPMENT 


seftvo*eLecTAONic 

CCUPOMSNTS 


RELAY  AND 
COMMAND  SYSTEM 


TELEMETERING 


TYPE  Of  TEST 
EQUIPMENT 


ENVIRONMENTAL 
TEST  PIXTURES 


ENVIRONMENTAL 
TEST  FIXTURES 


ENVIRONMENTAL 
TEST  FIXTURES 


DESIGN  STATUS 
PERCENT  COMPLETED 


FABRICATION  STATUS 
PERCENT  COMPLETED 


WWltt 


COMPOSITE  SYSTEM 


DIRECTOR  AIRCRAFT  TEST  EOUIPMCIIT 


ELECTRONIC 


ENVIRONMENTAL 


TEST  FIXTURES 


ENVIRONMENTAL 


TEST  FIXTURES 
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2.  COMPONENT  CHECKING 

In  support  of  the  reliability  program,  the  following 
activities  and  accomplishments  are  reported  for  the 
third  quarter  of  ld54. 

Investigations  and  follow*up  were  conducted  to  de- 
termine the  cause,  extent,  and  the  corrective  action 
necessary  to  eliminate  discrepancies  indicated  on 
failure  reports  originated  at  Bell  Aircraft  Corpora- 
tion test  facilities.  Liaison  reports  were  issuedto 
summarize  investigation  findings  and  to  Indicate  the 
corrective  action  necessary. 

The  following  studies  were  conducted  and  the  re- 
sults are  Indicated. 

a)  Rascal  telemetering  system  failures  were  an- 
alyzed to  determine  which  failures  were  repet- 
itive and  constitute  critical  test  problems  or 
seriously  alfect  the  reliability  of  the  system. 
These  problems  were  examined  in  co-ordination 
with  the  development  group  to  determine  neces- 
sary corrective  action.  Forty-four  percent  of 
the  569  reported  failures  for  the  period  of  1 
January  1952  to  15  August  1954  were  concerned 
with  five  components:  dynamotor  commutator 
gating  unit,  flight  programmer,  subcarrier  os- 
cillator assemblies,  pressure  gages,  and  r-f 
power  amplifiers.  Satisfactory  solutions  have 
been  obtained  on  all  problems  except  those 
affecting  phasing  and  brush  tension  of  the 
dynamotor  commutator  gating  unit;  these  are 
being  Investigated  further  by  the  development 
group. 

b)  The  results  of  investigations  of  unsatisfactory 
reports  concerning  the  ability  of  systems  to 
withstand  environmental  conditions  were  an- 
alyzed. These  investigations  have  shown  that 
the  failures  of  varlrjs  components  during  ac- 
ceptance testing  of  the  missile  resulted  from 
the  deterioration  of  Insulation  on  Suprenant 
KEL-F  and  SRHV-type  conductors.  For  con- 
ductors requiring  heat-resistant  Insulators, 
KEL-F  wire  has  been  replaced  with  Teflon  in- 
sulated wire,  and  for  conductors  subjected  to 
high  voltage  and  corona  effects,  SRHV  wire 
has  been  replaced  with  type  58416-R  Packard 
high-voltage  cable. 

c)  Summaries  of  all  unsatisfactory  reports  on 
PPB  Nos.  0914,  1016,  and  1117  were  prepared. 
These  summaries  reviewed  th^  problems  that 
arose  during  test  and  outlined  the  corrective 
action  taken.  An  average  cd  64  unsatisfactory 
reports  were  made  for  each  of  these  missiles 


a.nd  corrective  action  was  initialed  prior  to  the 
firing  date. 

d)  Monthly  summaries  of  investigations  were  pre- 
pared to  draw  attention  to  those  problems  vAlch 
result  in  testing  delays.  As  a result  of  such 
summaries,  corrective  action  has  been  signif- 
icantly expedited  on  critical  engineering  prob- 
lems. 

3.  SYSTEMS  TESTING 

a.  General 

The  individual  electrical,  electronic  and  hy- 
draulic systems  of  the  Rascal  are  tested  In  Bell  Air- 
craft's Missile  Laboratory.  This  consists  of  adjusting 
and  aligning  the  systems  to  conform  with  applicable 
specifications,  and  "trouble  shooting"  to  determine 
causes  ^ nonconformance. 

b.  Rascal  Test  Setup 

A line  setup  of  fixed  test  stations  (see  BMPR 
No.  35)  is  utilized  for  testing  all  systems  of  the  PPB 
except  the  propulsion  system.  When  an  XB-63  Is 
delivered  to  the  Missile  Laboratory,  It  is  placed  in 
servo  test,  Station  "D",  where  the  hydraulic  system 
and  the  servo-electrical  system  are  tested  toensure 
correct  operation.  This  Includes  bleeding  the  hy- 
draulic lines,  Inspecting  the  system  for  leaks,  and 
checking  valve  and  actuator  operation  under  full  pres- 
sure. Tests  on  the  servo-ele'itrlcal  system  are  then 
performed  in  the  following  sequence:  (1)  the  power 
su^r  is  checked  and  adjusted  to  obtain  proper 
'.'dtage  outputs;  (2)  the  control  surfaces  are  aligned 
and  the  feed-back  potentiometers  are  set;  (3)  all 
amplifiers  are  checked  (or  balance  and  gain,  (4)  the 
search  and  relay  antennas  are  pitch  stabilized; 
(5)  the  drift  rate  on  the  directional  and  vertical  ref- 
erence gyros  Is  checked;  and  (6)  the  gains  of  the 
pitch,  yaw,  and  roll  stabllizi''.g  subsystems  are  set. 


b.  Climatic  Tests 

Climatic  testing  of  XB-63  No.  18  in  the  climatic 
test  facility  at  Eglin  Air  Force  Base,  Florida  was 
started  1 April  and  successfully  coj>pleted  30  August 
1954.  All  personnel,  supplies,  and  support  equipment 
were  returned  to  Bell  Aircraft’s  WhCvatfleld  Plant  by 
17  September  1954. 

The  climatic  test  program  included  26  com- 
posite systems  tests  in  various  environments  as 
shown  In  Table  /n.  The  primary  objective  of  this 
series  of  tests  was  to  establish  environmental  con- 
ditions imposed  on  Individual  missile  components 
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when  the  miesUe  as  a whole  was  subjected  to  varJous 
climatic  environments.  Sufllclent  data  are  now  avail* 
able  and  on  record  In  Bell  Aircraft's  Dynamics 
Section  to  determine  these  Umlls.  A secondary  ob> 
Jectlve  was  to  observe  the  effects  of  various  climatic 
conditions  on  performance  oi  components  and  sys* 
terns.  Flares  27,  28, and  29  Illustrate  some  of  these 
conditions.  This  objective  was  also  satisfied  and  has 
been  made  a part  of  the  pt*ffianerit  record  of  the  test 
program. 

Temperature  Instrumentation  lncluded277ther> 
mocouples  Installed  to  provide  skin  temperatures  and 
ambient  temperatures  of  the  missile  and  Its  compo* 
nents.  Temperatures  were  recorded  during  soak 
periods,  warm>up  periods,  and  systems  operation 
periods  for  each  cf  the  28  tests.  A massive  amount  of 
temperature  Information  was  gathered  and  has  been 
compiled  in  ready  reference  form  for  the  use  of 
Interested  deslgn*development  and  test  personnel. 

Two  primary  temperature  rer*-(s  were  the  tn« 
dlcatlon  of  a need  for  heat  dissipation  In  the  sealed 
and  pressurised  guidance  components,  and  for  low 
temperature  protection  of  hydraulic  accumulators 
containing  dla^ragms. 

Humidity  and  rain  test  results  Indicated  that  a 
high  relatlve-humldlty  environment  will  penetrate  a 
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Figure  28.  Humidity  Test  Results 
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fleeting  dish,  which  was  dssigned  to  boost  the  total 
solar  load,  is  shown  tn  figure  32. 

Although)  salt  spray  did  not  appear  to  affect  the 
operation  of  any  system  at  the  time  of  exposure,  the 
corrosive  effects  of  this  accelerated  exposure  became 
evident  after  a few  days.  The  relay  antenna,  which 
normally  moves  freely,  froze  tn  position.  Salt  crystal 
growth  was  evident  around  screw  heads  andat doubler 
plate  sections.  No  attempt  was  made  at  the  test  site  to 
wash  down  the  missile  after  exposure. 

On  return  of  tlte  missile  and  participating  per* 
soiinel  from  Eglln  Air  Force  Base,  the  missile  was 
partially  dismantled  and  a static  display  of  test  re- 
sults was  arranged.  This  display  was  viewed  by 
personnel  from  the  Atr  Force  and  the  englneerli^and 
manufacturing  divla.^ns  of  the  Bell  Aircraft  Corpora- 
tion. 

A final  technical  report  of  the  test  program  Is 
being  prepared  and  should  be  ready  for  distribution 
early  in  November. 


The  missile  instrumentation  system  in  testedat 
Station  "C".  Included  are  tests  of  the  tel'imeterlng 
system,  8-  and  L*band  beacons,  and  the  destructor- 
recovery  eyetem.  Preliminary  telemetering  checks 
Include  tests  of  the  ogive  gages  and  pitot  mast.  When 
this  U completed  the  telemetering  transmitter  Is  set 
up,  and  monitoring  teste  on  the  eubcarrler  osrlliator 
freiiuenclee  are  made  to  ascertain  the  acceptability  of 
the  subcarrur  frequencies  as  designated  bythcapi^l- 
cable  specification. 


iC 

I 

! 

! 

r 

L 

I 

i 


dry  "buttoned-up"  bomber  In  a very  few  hours.  Cm* 
slant  cycling  of  Siumidlty  with  condensation  during 
each  cycle,  resulted  in  the  accumulation  of  short- 
circuit  paths  In  electrical  connectors.  Figure  30 
Indicates  water  damage  to  the  P-SO  umbUlctl  plug. 
The  moisture-proof  connectors  used  In  the  rocket 
engine  electrical  harness  ware  not  affected. 

Althou^  the  Interior  of  the  mUsUe  was  thor- 
oughly saturated  with  blowing  sand  and  dust,  asshown 
in  Fi^re  31,  there  were  no  harmful  effects  on  the 
performance  of  components.  This  bears  out  the  re- 
sults observed  with  XB-03  No.  48  at  Roswell,  New 
Mexico,  which  was  unaffected  by  severe  sandstorms. 

The  solar  radiation  tests  also  Indicated  that  the 
mlasUe  Is  unaffected  by  that  particular  environment. 
Although  the  missile  was  rubjected  to  solar  loads !» 
excess  of  the  levels  specified  by  MIL-E-5273A,  no 
harmful  effects  were  noted.  Skin  and  amblc.nt  tem- 
peratures did  not  exceed  the  temperatures  experi- 
enced during  the  hl^-temperature  tests.  The  re- 


Flfure  SO.  Umbilical  Plug  After  Ralriall  Teat 
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FliPire  31.  Missile  Section  After  Sand  and  Dust  Test 


Figure  32.  Solar  Radiation  Dish  Test 


The  S*  and  L«band  beacons,  which  are  used  to 
track  the  XB*d3  in  flight,  arc  tested  in  the  Missile 
Laboratory  to  conform  with  the  applicable  specifica- 
tion. This  Includes  checks  and  adjustments  of  receiver 
sensitivity,  transmitter  frequency,  and  transmitter 
power  output. 

During  the  final  flight  of  an  XD-33,  pertinent 
information  on  the  flight  is  obtained  through  the 
telemetering  system  by  the  time  the  missile  has 
descended  to  18,000  feet.  Since  the  XB<83  contains 
much  valuable  equipment,  certain  sections  of  the 
missile  are  blown  apart  In  flight  and  recovered  by 
parachute.  This  system  Is  called  the  destructor- 
recovery  system,  ar4  is  tested  in  the  Missile  Labor- 
atory in  the  following  manner 

One-half-ampere  fuses  are  placed  in  the  blasting 
circuit  which  normally  CMtains  blast  Ing caps.  External 
power  is  then  applied  to  the  S-band  and  L-band  bea- 
cons. When  the  pulse  repetition  frequency  ofthe  bea- 
e<ms  is  changed  from  "track"  (732  pps)  to  "destruct" 
(8S4  pi>s),  the  fuses  must  blow  in  12  t3  seconds  to 
indicate  salixfactory  operation  of  the  blasting-cap 
circuit. 

The  emanating  guidance  system  of  the  XB-83 
is  tested  at  Station  "C".  The  aft  guidance  equipment, 
which  is  used  to  direct  the  flight  of  the  PPB,  is  ad- 
justed and  aligned  to  receive  coded  commands  from 
the  polycode  d/iverthatslmulatesthedlrectoralrcraft 
guidance  equipment.  Adjustments  are  also  made  on 
the  unattended  search  ladar,  the  X-band  guidance 
power  output,  af.d  the  receiver-transmitter  frequen- 
cies. 
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At  the  composite-systems-test  station,  Stallon 
"A",  all  PPB  systems,  excluding  active  propulsion, 
are  operated  simultaneously  according  to  the  applicable 
specifications. 


C*  XB-g3  Testing 

(1)  XB-83  No.  30 

Systems  tests  were  completed  successfully 
<m  XB-83  No.  30  and  the  latest  modifications  are  being 
incorporated.  This  missile  will  then  be  shlpp^  to 
Air  Force  Plant  No.  38. 


(2)  XB-e3  No.  48 

Individual  systems  tests  and  a static  com- 
posite systems  test  were  performed  on  XB-83  No.48. 
Tht  test  data  w«iv  reduced  and  found  satisfactory. 
The  latest  modtlleations  were  L-scoroorated  aiid  mis- 
sile No.  48  was  transported  to  Holloman  Air  Develop- 
ment Center  for  DB-38/DB-47/XB-83  compatability 
testing. 


(3)  XB-83’s  Nos.  21,  22,  24,  28,  and  28 

Because  of  recent  modlfieatlonsandchanges 
in  flight  planning,  XB-83's  Nos.  21,  ^2,  24,  28,  and  28 
were  returned  to  the  Missile  Laboratory  for  retests. 
The  te^s  were  completed  and  XB-83  Nos.  21,  22,  and 
24  were  transported  to  Holloman  Air  Development 
Center  and  Nos.  28  and  28  are  being  prepared  for 
shipment. 
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4.  SPECIAL  TESTING  PROGRAMS 
a.  Vihration  Testg 

Tests  wers  conducted  In  tSie  Missile  Laboratory 
to  dotermloo  tho  over-oil  o^roGon 
eystome  ol  the  XB-63  under  vibrolory 
tM  syetetne  ol  the  XB-63  mre 
taneou^  whUe  almJUted  vibratlone  *f 
the  Wrtical  and  >"‘8“'''*^  “**  " !!?Sb- 
ranalna  Irom  15  to  250  cpe.  Durhi*  L.e  teel  on  XB 
63  noAs,  a lalse  coraioand  problem 
aM  van  corrected  by  replacing  eevetol 

to  search  antenna  waveguide  a.«mU,.  The 
vibration  test  on  XB-63  No.  28  was  succeeslul. 

5.  TESTING  AT  AIR  FORCE  PLANT  NO.  38 


The  MX-776  tenting  program  at 
Plant  No.  36  consists  o(  rocket  «"8‘"« ‘“P""?” 
feeling  and  composite  •T"'”*  '«*'"*•  gJSSdmg 
composite  testing,  all  systems  M the  XB.63  toUdto 
Mcket  eMlne  »r«  »tL 

nSSy.  Tm  test  cells  are  used  lor  engine  inspecHM 
testing  and  lour  lor  composite  testing, 
ouawfcatlon  testing,  such  as  ^ 

town  In  BMPR-37,  page  58,  Is  also  conducted  at 

AF  plant  No.  38. 

b.  Rocket  Engine  Inspection  Teetlng 


Alter  salety  modUlcatlons  were  made  ot  to 

rf!L"rp:cr!:;ts‘^- 

31.  A redesigned  engine  control 

pneumatic  transitional  delay  sy  stem  were  incor^r^ 

in  rocket  engines  serlMNOs.  14|  Wi  l"i  • » 

M.  BecauMol  this  change,  these  engines  were  sub- 

eeguently  subjected  to  "penalty"  Inspection  runs. 

Since  Increased  elllclency  was  obtained  thwg 

to  us.  ol  a portabl 

test  stand  In  the  quonnet  cvU  E-4N  (See  omr*' 
page  ^ test  cell  E-4S  has  been 

SmUar  conllguratlon.  The  portable  W ^ 
Sandardlsatlon  ol  the  lest  stand  lor  engine  testis 

^ "•*  c1S!.T"  rr C m’SSlffl 

msnd'ls  divided  Into  two  parts;  a 

r^iiy.  nto  '*"‘*  *^  TO 

test  stand  are  labrlcsted  as  a “P*'™' 

£uy,  on  which  to  PPB  engine  can  “ 

M^ttched  to  the  lined  section  lor  Inspection  testing 


purposes.  The  engine  dolly  has  space  'or  Insto- 
tonutlon  that  wul  allow  complete  pressure  che  to, 
♦lectrlcal  seau^nce  checks,  and 
bratlons  to  be  made  prior  to  the  Installation  the 
eSne  m to  tert  "•.rtos.pr.llolna.y 
h^  been  completed,  to  engine  asMmbly  1“ 
to  the  test  cell  and  lastened  to  to 
various  propellant  and  P”*®"'*®*”* '‘“'1“,!,^?? 
and  electrical  connections  are  made.  ^*7™* 
point  and  prior  to  Inspection  tests  s minimum  ol 
electrical  checks  remain. 

0.  Yn.63  Insoectlon 

Belore  PPB's  that  have  not  received  a toolal 
composite  systems  test  under  vibratory  conditlms 
SM  deliver^  to  HADC,  a Ilnal  “•‘‘J 

mto  at  AF  Plant  No.  38.  This  test  Is  conduced 
with  aU  PPB  systems,  Including  the  rcctel  ™gto 
operating  simultaneously.  Alter  to 
totlon  rt  the  test,  the  PPB  Is  returned  to  Ml  Alr- 
^pe  Wheatlleld  Plant  lor  Ilnal  Instotlon  and 
fSf{to,Td  ton  delivered  to  HADC  lor  flight  t.«.. 

Flight  tests  at  HADC  have  broogM  out  the 
necessity  lor  making  chcnges  In  some  ol  the  comp^ 

“S"  «em"  S the  PPB.  The  loUowl^  - 

the  modHIcallons  which  were  made  on  PPBsat  AF 
Plant  No.  38; 

1)  Testing  on  to  servo  system  ol  PPB  No.  » 
reveued  tot  a wrles  ol  chants  ^d  » 
made  to  eliminate  servo -electr. cal  nolw. 
These  changes  were  subsequently  toor- 
ffl^ted  In  all  t<  the 

r2rwi^«toJs:e^s^toL 

22,  and  26  were  modUled, 
pleted  during  June  and  July  I»M. 

Uimbers  were  sobsmiuenlly  sent  to  HADC 
lor  night  testing. 

21  Because  ol  to  trouble  with  to  power  plMts 
' w XB-ds”  NOS.  16  and  17  during  IllgM  (see 
action  C,  Flight  Testing),  M-65  No.  21 
returned  to  Air  Force  PJtnt  No.  38 
^re  le«t#  wre  conducted  to  determine 
Uw  ciuee  of  power  plant 
Actual  night  condltlona  were  elmuleled  aa 
nearly  a*  poaalble,  and  the  XB*8S 
pared  lor  firing.  '®**'”* 

. lod  a meana  waa  deviled  tor  elmulUlog  to 

: separation  ol  the  umbilical  plug  and  lanyard 

; Crom  to  mlssUe  alter  to  rocket  eng  nes 

1 were  Ilred,  On  the  llrst  attempt,  a minor 

I eaploilcnlntheenglnecompartmentdamaged 
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the  aft  cowf.  Investigation  revealed  that  a 
leak  had  occi.rred  at  the  joint  of  the  external 
o;^a'jst  duct  to  the  missile;  hence,  co'utMstl* 
ble  exhaust  gases  from  the  turbine  had  ac* 
cumulated  Inside  the  aft  covl.  The  minor 
damage  caused  'was  repaired  immediatei^. 
During  the  subsequent  reflring,  no  matfonc- 
tion  of  the  engine  occurred  as  the  umbilical 
plug  and  lanyard  separated  from  the  aissUe 
and  the  rockets  continued  to  fire  satis* 
factorily. 

Following  this  test,  electrical  modifications 
were  made  to  convert  the  XB>63  from  a 


"zero<rali  launch"  to  a "freeKlrop  launch” 
configuration.  This  configuration  was 
ground'flred  successfully  on  16  September 
1954.  The  engine  assembly  was  thencleaned 
and  reinstalled,  and  on  22  September  1954 
the  XB>63  was  returned  to  HADC.  Following 
successful  test  on  the  drop>type  electrical 
configuration  for  the  power  plant  on  XB*63 
No.  21,  XB«63's  Nos.  23,  25,  and  27  were 
equipped  with  the  same  system.  Retesting 
and  composite  systems  testing  on  these 
XB*63’s  are  proceeding  satisfactorily. 


C.  Flight  Testing 


Bell  Aircraft’s  flight  testing  activities  for  the 
Rascal  weapon  system  are  held  at  HAOC.  Fli^t 
tests  are  conducted  on  a step^program  basis,  pro* 
gresslng  from  the  simplest  possible  arrangement 
to  the  (Inal  configuration  of  an  operational  warhead* 
carrying  weapon. 

PPB  Nos.  21,  22,  24,  and  48  were  delivered  to 
HADC  on  26  July,  4 August,  27  August,  and  8 September 
1954  respectively.  PPB  No.  21  was  returned  to  Bell 
Aircraft/Wheatfleld  Plant  for  modification  and  addt* 
tional  ground  firing,  after  which  It  was  delivered  to 
HADC  on  17  August  1954  for  continuation  of  its 
testing. 

Eleven  captive  flights  were  conducted  on  XB>63’s; 
two  with  No.  1016,  one  with  No.  1117,  three  with  No. 
19,  three  with  No.  21,  one  with  No.  22,  and  one  with 
No. 24. 

Rascaj  PPB  No.  1016  was  launched  at  HADC  on 
27  July  1954.  Rascal  PPB  No.  1117  was  launched  ai 
9 August  1954. 


2.  XB*e3  TESTING  AT  HADC 


Work  prior  to  this  quarter  including  incorporated 
modifications  and  the  first  captive  flight  of  this  mis* 
sil»  are  discussed  In  BMPK*37,  pp.  61.  62. 

After  receipt  of  s power  plant  on  6 July  1954, 
the  second  ind  :hird  capthe  flights  of  PPB  No.  1016 
were  made  on  15  and  16  July  1954, respectively.  The 


second  captive  flight  was  halted,  alter  approximately 
one*quarter  of  the  countdown  was  complete,  owlngto 
an  oil  leak  which  developed  In  the  No.  2 engine  of  the 
B*50. 

The  third  captive  flight  proceeded  satisfactorily 
until  the  30,000*foot  dry  run  wherealeakdeveloped  in 
the  USR  pressure  system.  The  leak  caused  sufficient 
electrical  damage  tomake the USRsystem inoperative. 
The  aircraft  descended  to  10.000  feet  snd  completed 
the  test.  At  this  altitude  the  USR  system  was  still 
Inoperative;  however,  all  other  bomber  systems  were 
operative.  An  investigation  revealed  that  the  18*inch 
flex  guide  connected  to  the  USR  antenna  was  broken 
and  had  caused  severe  damage  to  the  modulator  and 
recetver'tranemltter  units,  necessitating  their  re* 
idacemrnt. 

r final  preparations  were  made,  PPB  No. 
1016  ^ launched  at  HADC  on  27  July  1954.  The 

main  purpose;  u'  this  test  were  to  check  the  servo/ 
airframe  reeponee  characteristics  (three>axlsetabil- 
isatlon  and  relay  and  search  antenna),  the  tank  expul* 
Sion  and  low^preseure  power  plant  systems,  and  the 
pressure^senslng  portion  of  the  warhead's  fusing sys* 
tem.  Snc<%>-'!ary  objectives  of  this  flight  test  were  to 
test  UiO  operation  of  the  gui<iancs  eoulpment,  and  to 
obtain  aerodynamic  sero«lUt  drag  data ‘in  the  super* 
sonic  Mach  number  range. 

Prelaunch  checks  of  the  missile's  systems  were 
completed  satisfactorily.  Somewhere  between  1.64 
and  1.67  seconds  after  rocket  fire,  the  power  piant 
shut  down.  This  early  shutdown  made  It  Impossible 
to  check  any  of  the  test  objectives.  A careful  Inspec- 
tion of  the  recovered  engine  assembly,  and  applicable 
telemetering  records,  failed  to  reveal  a epeclfle 
reason  for  the  itower  ^Jant  malfunction. 
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b.  XB>63  No  lin 

This  missile  was  delivered  to  HADC  minus  a 
power  plant  on  4 June  19*4;  the  power  plant  wasde* 
ilvered  26  July  19S4.  This  time  Interval  was  ad- 
vantageously used  (or  the  incorpcrattca  o(  Held  ser- 
vice kits  and  £ O.'s  (enginccrlrig  orders  concerning 
modifications,  etc,)> 

The  30  July  1954  captive  (llgjit  was  ntoderaiely 
successful.  Telemetering  records,  however,  veri- 
fied the  s)i8pected  existence  of  false  command  and 
also  revealed  improper  operate  '<  of  some  rower  plant 
components.  False  commands  and  USR  mallunctlcas 
were  traced  to  a substandard  magnetron  lathe  relay 
transmitter  and  to  oscUlatlons  in  the  preamplifier 
unit  of  the  USR's  receiver-transmitter  assembly. 
The  missile  was  considered  ready  for  flight  alter 
these  and  the  power  plant  discrepancies  were  cor- 
rected. 

Rascal  XB-63  No.  1117  was  launched  at  KADC 
on  9 August  1954.  The  primary  objectives  cdthls 
flight  were  t*'  test  the  operation  of  the  servopUoi 
system,  propellant  expulsion  system,  and  pressure 
sensing  portion  of  the  fusing  system.  The  servopUot 
system  test  was  to  include  three-axis  stabilleatlon 
wlUi  programmed  climbs,  servopUot/airframe  re- 
sponse during  terminal  guidance  commands,  and 
relay  and  search  antenna  stabilisation. 

Secondary  purposes  for  the  PPB  No.  1117 
launching  were  to  test  the  operation  of  the  "dual 
operator"  relay  command  guidance  syatem,  ^n- 
loop  guidance  system  operation  prior  to  terminal 
dive  Inltlatloa,  USR  system  operation  wKh  video 
presentation  prior  to  law.tch,  and  mlaallc  operation 
during  the  terminal  dive  while  guidance  controlled 
from  the  terminal  guidance  azimuth  and  dive  coning 
stations. 

Prelaunch  checks  of  the  weapon  system  were 
satisfactory.  The  missile  was  fired  and  between 
l.dlandl. 67 seconds  after  rocket  fire  the  power  plant 
shut  dowr,  thereby  making  It  impossible  to  check  any 
of  the  bomber's  test  objectives.  The  recoveryopera- 
tlon  was  normal;  however,  tho  point  of  Impact  'A  the 
forward  and  aft  sections  was  virtually  inaccessible. 
This  has  delayed  the  posturing  analysis  .xt  the  re- 
covered units. 

C.  XB-eS  No.  19 

Subsequent  to  the  delivery  of  PPB  No.  19  on  23 
June  19$4  and  prior  to  the  delivery  of  Its  power  {dant 
on  29  July  1954,  mandatory  service  kits  andE.O.'s 
were  Incorporated.  'H'e  first  captive  (litdil  was 
flown  on  6 Auguit  195 Telemetering  and  beacon 


operations  were  satisfactory.  Power  plant  operation 
was  also  satisfactory  throu^out  the  entire  captive 
flight. 

Discrepancies  In  other  systems  were  corrected 
and  the  second  captive  fll^t  for  PPB  No.  19  was 
launched  on  17  Auprst  1954.  During  this  flight  the 
USR,  command,  telemetering,  and  beacon  systems 
ati  operated  satisfactorily. 

A modlflv'd  power  plant  (drop-launch  configura- 
tion, see  n,  B-2a)  was  received  on  17  September 
1954  and  the  third  captive  flight  for  PPB  No.  19  took 
place  on  22  September  1954.  Bomber  operation  on 
this  flight  was  satisfactory.  Only  slight  dUflcultiei 
were  encountered  with  the  midcourse  guidance  system 
and  a mlcrophonlc  tube  In  the  roll  system. 

Hot  firing  prefllghts  are  now  under  way  and  a 
I inching  Is  scheduled  during  October. 

d.  XB-63  No  21 

On  28  July  1954,  PPB  Nc.  21  was  delivered  to 
HADC.  Because  all  service  kits  had  been  incorporated 
and  testing  had  bee.n  completed  prior  to  Us  delivery, 
the  missile  was  scheduled  for  a captive  flight  on  S 
August  1954. 

Command  system  operation  was  satisfactory 
during  the  flight,  Difficulties  encountered  with  other 
systems  were  immediately  corrected. 

During  the  second  captive  flight,  held  13  August 
1954,  the  command,  L-bond  beacon,  and  S-band 
beacon  systems  operation  was  considered  good. 

Before  completing  the  repairs  necessitated  by 
the  discrepancies  evidenced  on  the  second  captive 
night,  PPB  No.  21  was  returned  to  Bell  Aircraft/ 
Whea^fleld  for  additional  power  n)snt  tests  because 
o!  dl^fl^v’ltle•  experienced  with  Nos.  13  andl7. 

The  bomber  was  delivered  again  to  HADC  with 
a drop4aurtvh  configuration  and  the  third  captive  flight 
was  held  on  28  September  1954.  The  power  plant 
operated  satisfactorily  and  the  only  problems  en- 
countered were  the  noise  In  yaw  eutfaces  and  the 
(allure  of  a high  voltage  dynamolor  In  the  telemetering 
system. 

At  present,preparatlons  (or  the  hot  firing  sche- 
duled early  In  OctiAwr  are  being  made. 

e.  XB-63  No  22 

Rascal  PPB  No.  22  was  delivered  to  HADC  on 
4 August  1954.  Following  the  receiving  and  umbilical 
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plug  resistance  checks  and  the  installation  of  a power 
plant,  tne  first  captive  flight  was  made  on  20  Aug<jst 
1954. 

PPB  operations  on  this  first  captive  flight  were 
considered  to  be  very  good.  The  performance  of  this 
bomber  indicated  that  it  was  ready  for  firing.  How> 
ever,  the  PPB  vas  placed  on  a standby  basis  owing  to 
the  malfunctions  experienced  on  PPB  Nos.  16  and  17. 

f.  XB.63  No.  24. 

On  27  August  1954,  PPB  No.  24  was  delivered 
to  HADC.  On  9 September  1954,  after  preliminary 
inspection  was  completed,  captive  flight  No.  1 was 
cor  ducted. 

The  primary  purpose  for  conducting  this  flight 
included  a check  on  the  weapo.n  system  exclusive  of 
the  powerplant.  Operation  of  the  command/autopUot, 
L>bMd  beacon,  USR/termlnal  guidance,  midcourse 


g^iidance,  and  telemetering  systems  was  satisfactory. 
Mim>r  troubles  were  encountered  with  the  director 
aircraft's  guidance  e(iulpment. 


3.  SPECIAL  EVALUATION  PROGRAM 

A program  Is  being  conducted  to  establish compat- 
ability  between  Model  S6F  missiles  and  the  DB'36 
and  DB*4?  director  aircraft  prior  to  the  fli^t  test 
program.  One  each  of  both  types  of  director  aircraft 
was  delivered  to  HAOC.  PPB  No.  48  was  also  de« 
llvered  to  HABC  and  will  be  used  in  this  "mating" 
program. 

Director  aircraft  work  consisted  primarily  of 
the  incorporation  of  service  kits  and  Instrumentation 
circuitry  Into  the  guidance  equipment. 

Incorporation  of  minor  changes  and  a functional 
check  of  all  PPB  equipment  has  also  been  completed. 
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APPENDIX 
Trip  Reports 


1.  vans  AND  SUBJECTS  DISCUSSED 


CritilutM  VUtu4 
Alrcrift 


CitrM  lUctKSKi 
SirUlM 
Nm«oo4.W«m 
S«U  Alrtrtft 

Ktyden  ticUMrUw 

COf» 

Uck. 

WAtlC.CU« 


WAeC.0U4 

VADC.0M4 

WA9e.«U« 

AltOC.O«M 

«AM/AKC.arf 


t<<^n  •iulpa«(  optrtCMkt 


PfMMWm  «( 
l«iTW(«l 

AMC  pMpOMA  koU.or4«r 
on*iwiiM 

W«p««  •r*ua  •factftuw** 

iUliAUSiy  rtpofu 

TwMm 

AM<r*iir  mimU*  ««m  rrecnii 

1M«I  il4  OntiopaM  CaftoMf* 
bi«  lMp«(Uot  rtpertt 

Ooo4)r«w  tafecMimt 

XLIt>«1<»A<l  rUjM  Appr«nl 
T«M  Pmna 


2.  SUMMARY  OF  TRIP  REPORTS 

Id  connection  with  the  choice  ot  t reeln  'or  use  in 
XB.83  components,  BskelUe  polyester  and  phenolic 
resins  were  discussed,  as  well  as  Owens-Coming 
glass  cloth  ILnlshes. 

A verbal  presentation  was  made  at  WADC  ol  an 
operational  se(iuence  and  plan  for  Rac"'  su|^rt 
equipment  using  an  Objective  n Weapon  tystom  se- 
quence chart  and  support  equipment  brochure.  It 
was  requested  that  a complete  text  be  prepared  to 
accompany  the  operational  sequence  chart,  and  thrt 
all  dau  relative  to  support  equipment  be  provided. 
A complete  brochure  Is  scheduledfordellverylnabout 
six  weeks.  A review  of  the  status  of  operational 
support  equlpinenl  curremly  under  contract  was  also 
made.  It  wm  decided  to  conduct  a development 
engineering  Inspection  of  support  equipment,  asd  H 
September  was  set  as  a tentative  date. 


Discussions  held  at  Gabriel  Electronics  and  Kaydon 
Engineering  covered  the  rework,  test^and  assembly 
of  search  antenna  bearings.  Manufacturing  and  test 
procedures  were  established  for  future  Kaydon 
bearings. 

A conference  with  WAOC  personnel  reviewed  test 
equipment  required  for  MX-7T6  program,  and  sought 
to  establish  technical  Justification  for  these  Items. 

Several  meetings  were  held  with  WADC  personnel 
to  determine  certain  performance  requirements  to  be 
met  by  Aerojet  turbine  pumps  in  passing  acceptance 
tests. 

At  Boeing  Airplane  Co.,  WlchlU,  Kansas,  Rascal 
Progress  Report  Film  No.  3 was  shown,  serving  to 
famlllartae  approximately  70  Boeing  staff  and  en- 
gineering personnel  with  the  B-S3  weapon  system. 

The  proposed  "Manufacturer-to-Target  Sequence'* 
was  presented  to  WC^  personnel  during  a conference 
at  WADC.  It  was  agreed  that  the  subject  was  covered 
in  sufficient  detail.  WADC  suggesled  that  the  title  be 
changed  to  "Tentative  Operational  Sequence  • 0-83 
Weapon  System  - Objective  U,"  and  that  the  sequence 
be  formally  presented  to  SAC.  Packaging  and  trans- 
portation recommendations  were  also  given  to  WADC. 
These  recommendations  were  well  received,  and  are 
being  transmitted  to  S.VC  for  approval. 

In  a conference  at  AMC,  BeU  Aircraft  was  advised 
that,  instead  of  placing  a hold  order  on  32  06T 
Rascal  missiles,  a contract  change  will  be  made 
directing  revision  of  the  existing  delivery  schedule. 

At  a WADC  conference,  material  to  be  Included  in 
the  Weapon  System  speelficatlcs  was  discussed. 

Discussions  held  at  WADC  covered  quarterly  re- 
liability reports,  dau  processing  for  failure  reports, 

and  a WADC-requested  training  propam.  Inaddltlon, 

copies  of  reliability  reports  Issued  by  other  con- 
tractors wsrt  obtained. 

Discussions  a!  ARDC  were  concerned  with  the  antl- 
radlatlon  program,  and  with  anti-radar  missile  cost 
information,  In  particular. 
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As  a result  of  DEI  board  reports  Issued  In  May, 
1954,  Bell  Aircraft  submitted  engineering  reports 
recommending  further  action,  and  discussed  these 
reports  with  Rascal  project  staff  and  engineering 
personnel  at  WADC. 


the  program  to  permit  completion  within  the  i csircd 
six«month  period. 


Goodyear  Aircraft  personnel  provided  data  re* 
quired  to  write  the  XB*63  Plastic  Materials  Study 
subcontract.  Certain  tests  were  eliminated  from 


The  flight  approval  test  program  of  the  Xi  R*6v- 
BA>5  engine  was  discussed  at  WADC,  and  agi'i  ement 
was  reached  concerning  certain  electrical  c'*anges 
to  be  made.  In  addition,  the  eompletedfllght  ap  iroval 
tests  of  the  *1  engine  were  approved,  and  the  lipsci* 
flcatlon  for  the  *9  engine  was  discussed. 
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